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INTRODUCTION 


Under the terms of an interagency agreement with the Federal Aviation Administra- 
tion this publication has been prepared by the National Aeronautics and Space Administra- 
tion for the joint use of both agencies and the scientific and technical community concerned 
with the field of aeronautical engineering* The first issue of this bibliography was published 
in September 1970 and the first supplement in January 1971. Since that time, monthly sup- 
plements have been issued. 

This supplement to Aeronautical Engineering — A Special Bihliography (NASA SP-7037) 
lists 614 reports, journal articles, and other documents originally announced in August 
1973 in Scientific and Technical Aerospace Reports iSTAR^ or in International Aerospace 
Abstracts ilAAl 

The coverage includes documents on the engineering and theoretical aspects of design, 
construction, evaluation, testing, operation, and performance of aircraft (including aircraft 
engines) and associated components, equipment, and systems. It also includes research 
and development in aerodynamics, aeronautics, and ground support equipment for aero- 
nautical vehicles. 

Each entry in the bibliography consists of a standard bibliographic citation accompanied 
in most cases by an abstract. The listing of the entries is arranged in two major sections, 
lAA Entries and STAR Entries in that order. The citations, and abstracts when available, 
are reproduced exactly as they appeared originally in lAA or STAR, including the original 
accession numbers from the respective announcement journals. This procedure, which saves 
time and money, accounts for the slight variation in citation appearances. 

Three indexes — subject, personal author, and contract number — are included. 

An annual cumulative index will be published. 
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AVAILABILITY OF CITED PUBLICATIONS 

lAA ENTRIES (A73-1 0000 Series) 

All publications abstracted in this Section are available from the Technical Information 
Service. American Institute of Aeronautics and Astronautics, Inc , lAIAA), as follows: 
Paper copies are available at $5.00 per document up to a maximum of 20 pages The 
charge for each additional page is 25 cents Microfiche * are available at the rate of 
$1.00 per microfiche for documents identified by the ff symbol following the accession 
number A number of publications, because of their special characteristics, are available 
only for reference in the AIAA Technical Information Service Library Minimum airmail 
postage to foreign countries is $ 1 00 Please refer to the accession number, e g , A73- 1 0468, 
when requesting publications. 

STAR ENTRIES I N73-1 0000 Series) 

A source from which a publication abstracted in this Section is available to the public is 
ordinarily given on the last line of the citation, eg. Avail: NTIS The following are the 
most commonly indicated sources (full addresses of these organizations are listed at the 
end of this introduction); 

Avail: NTIS. Sold by the National Technical Information Service as indicated: 

Currently Announced Documents Facsimile (reproduced on demand) copies are 
sold for $3 00 plus 25 cents for every 5 pages over 20 pages, effective for all 
documents having the accession number N72'22991 (the first accession in 1972 
STAR 1 4) or higher The full price is shown in the citation 

Printed NASA Documents Documents such as NASA Technical Reports. Tech- 
nical Notes, Special Publications. Contractor Reports. Technical Memorandums 
(numbered below 50,000). and Technical Translations (below 8.000) are priced 
at $3.00 for documents of 300 pages or less: $6 00 for those in the 301-600 page 
range. $9 00 for those having 601-900 pages; and individually priced above 900 
pages Documents available from both the Superintendent of Documents (SOD). 
Government Printing Office, and from NTIS have the SOD price. All prices are 
shown m the citation 

Documents Announced Between Jufy 1970 and Ju!y 1972. All documents with 
accession numbers between N70-27805 and N72-22990 are sold at the previously 
announced standard price, whether printed copy or facsimile is supplied. If "Avail: 
NTIS ” appears in the citation, the document is sold at S3. 00 Any other price is 
shown in the citation. 

Documents Announced Prior to Jufy 1970 A surcharge of $3 00 is applied to each 
document that, as of STAR Issue 14. 1972. is two years old from the time of its an- 
nouncement. i.e , to all documents with an accession number lower than 
N70-27805 (the first accession number in Issue 14. 1970. of STAR], but not to 
more recently issued documents. Therefore, documents with older accession num- 
bers of 300 pages or less are priced at a total of $6 00 Since no surcharge is 
applied to documents with over 300 pages, documents in the 301- to 600-page 
range are also sold for $6 00 in hard copy, and those in the 601 to 900-page range 
are sold at $9 00 Those exceeding 900 pages are priced by NTIS on an individual 
basis, except when priced by SOD. These prices do not change with time 


(1 J A rnicrofiche is a transparent sheet of film, 105 x 148 mm in size, containing as many 
as 60 to 98 pages of information reduced to micro images tnot to exceed 24: 1 reduction). 



Microfiche. Microfiche is available from NTIS at a standard price of 95 cents 
(regardless of age) for those documents identified by the # sign following the 
accession number (e g . N73-1 028l/j^) and having an NTIS availability shown m the 
citation Standing orders for microfiche of (1) the full collection of NTIS-avatlable 
documents announced in STAR with the # symbol, (2) NASA reports only (ident- 
ified by an asterisk (*)), (3) NASA-accessioned non- NASA reports only (for those 
who wish to maintain an integrated microfiche file of aerospace documents by the 
N accession number), or (4) any of these classes within one or more STAR 
categories, also may be placed with NTIS at greatly reduced prices per title (e g . 
35 cents) over individual requests. Inquiries concerning NTIS Selective Categories 
in Microfiche should be addressed to the Subscription Unit. National Technical 
Information Service. 

Deposit Accounts and Customers Outside U S. NTIS encourages its customers 
to open deposit accounts to facilitate the purchase of its documents now that 
prices vary so greatly. 

NTIS customers outside the United States are reminded that they should add the 
following handling and postage charges to the standard or announced prices: 
hard (paper) copy, $2.50 each document: microfiche. $1.50 each document. For 
subscribers outside the United States who receive microfiche through the Selective 
Categories in Microfiche program, NTIS will add 15 cents for each title shipped 

Avail. SOD (or GPO). Sold by the Superintendent of Documents, U S. Government 
Printing Office, in hard copy. The price is given following the availability line. 
(An order received by NTIS for one of these documents will be filled at the SOD 
price if hard copy is requested. NTIS will also fill microfiche requests, at the 
standard 95 cent price, for those documents identified by a /^symbol.) 

Avail. NASA Public Document Rooms. Documents so indicated may be examined at 
or purchased from the National Aeronautics and Space Administration. Public 
Documents Room (Room 126), 600 Independence Ave., S W . Washington. D.C. 
20546, or public document rooms located at each of the NASA research centers, 
the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion 
Laboratory. 

Avail: NASA Scientific and Technical Information Office. Documents with this 
availability are usually news releases or informational brochures available without 
c-harge in paper copy. 

Avail; aEC Depository Libraries Organizations in U S. cities and abroad that maintain 
collections of U S Atomic Energy Commission reports, usually in microfiche form, 
are listed in Nuclear Science Abstracts. Services available from the USAEC and its 
depositories are described m a booklet. Science Information Available from the 
Atomic Energy Commission (TIO-4550). which may be obtained without charge 
from the USAEC Technical Information Center. 

Avail: Univ Microfilms Documents so indicated are dissertations selected from 
Dissertation Abstracts, and are sold by University Microfilms as xerographic 
copy (HC) at $10.00 each and microfilm at $4.00 each, regardless of the length 
of the manuscript. Handling and shipping charges are additional. All requests 
should cite the author and the Order Number as they appear in the citation. 

Avail: HMSO Publications of Her Majesty's Stationery Office are sold in the US by 
Pendragon House. Inc . (PHI), Redwood City, California The U S price (including a 
service charge) is given, or a conversion table may be obtained from PHI 

Avail: BLL (formerly NLL): Brjti;sh Library Lending Division, Boston Spa. Wetherby. York- 
shire, England. Photocopies available from this organization at the price shown 
(If none is given, inquiry should be addressed to BLL). 

Avail: ZLOl Sold by the Zentralstelle fur Luftfahrtdokumentation und Information. 
Munich, Federal Republic of Germany, at the price shown in deutschmarks (DM) 
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Avail: Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as to 
the availability of these documents should be addressed to the organization shown 
in the citation as the corporate author of the document. 

Avail: (j.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the 
standard price of $.50 each, postage free. 

Other availabilities; If the publication is available from a source other than the above, 
the publisher and his address will be displayed entirely on the availability line or in 
combination with the corporate author line. 

GENERAL AVAILABILITY 

All publications abstracted in this bibliography are available to the public through the sources 
as indicated in the STAR Entries and fAA Entnes sections. It is suggested that the bibliog- 
raphy user contact his own library or other local libraries prior to ordering any publication 
inasmuch as many of the documents have been widely distributed by the issuing agencies, 
especially NASA. A listing of public collections of NASA documents is included on the rnside 
back cover 

SUBSCRIPTION AVAILABILITY 

This publication is available on subscription from the National Technical Information Service 
(NTIS). The annual subscription rate for the monthly supplements, excluding the annual 
cumulative index, is $18.00, All questions relating to subscriptions should be referred to the 
Nils 
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N73-1 0027*1 Boeing Co.. Wichita. Kans.-^ 

THE SIMULATION OF A JUMBO JET TRANSPORT 

AIRCRAFT. VOLUME 2: MODELING DATA 

C. Rodney Hanke and Donald R. Nordwall Sep. ^970 606 p 

2 Vo( 

(Contract NAS2>5524) 

INASA-CR- 114494. D6-30643 Vol-2) Avail: NTIS^^C S27.60 
CSCL 01 — ■■ ■, . 

The manned simulation of a large transport aircraft i$ 
described. Aircraft and systems data necessary to implement 
the mathematical mcxiel described in Volume I and a discussion 
of how these data are used in model are presented. The results 
of the real time compulations in the NASA Ames Research Center 
flight Simulator for Advanced Aircraft are shown sr>d compared 
to flight test data and to the results obtained in a training simulator 
known to be satisfactory. Author 
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A73-10302 * ff Optimum configurations for bangless sonic 
booms. W. Q^ Hayes and F. B. Weiskope, Jr. (Princeton University. 
Princeton, NJ,), Quarterty of Applied Mad^ematics. vol. 30. Oct. 
1972, p. 311 328. 13 refs Grant No, NGL 31 001 119. 

A number of optimization problems are posed and solved for 
supersonic aircraft flight subject to the condition that a shock wave 
appears only incipiently in the sonic boom signal at a given point. 
The principal result is one giving the maximum effective gross weight 
of an aircraft of given effective length ‘under given flight conditions. 
The calculus of variations with inequality constraints is used, with 
the novel features of a non local isoperimetric relation and of only an 
upper bound on a control variable. (Author) 


TITLE 

T AUTHORS' 

AFFILIATION 


PUBLICATION 

DATE 


viii 



AERONAUTICAL ENGINEERING 


A Special Bibliography (Suppl. 35) SEPTEMBER1973 


lAA ENTRIES 



A73-30995 New ferrite switch. V. A, Gordeev, A. I. 

Nagornov, V. P. Vasif'ev, and lu. F. Strygin. (Bacfhtekhru'ka^ vol. 27, 
July 1972, p. 97-100.) Tefecommunfcations and Radio Engineering, 
Part // - Radio Engineering, vol. 27, July 1972, p. 134-137. 6 refs. 
Translation. 

Description of a ferrite element which can be used as a 
microwave power switch or modulator in radar and navigational 
avionics applications requiring small dimensions and high reliability. 
A ferrite cylinder is placed in the input branch of a waveguide Y 
junction; the application of a current puise to a coil wound on the 
ferrite cylinder switches the anisotropy of the ferrite material and 
directs the microwave power to one or the other of the output 
branches. 


A73-31044 § Aircraft shimmy theory (Do teorii shimmi 

litaka). L. G. Lobas (Kiivs'kii Politekhnichnii Institut, Kiev, 
Ukrainian SSR). Akademiia Nauk Ukrains'koi RSR, Dopovtdi, Seriia 
A ■ FUiko-Tekhnichni i Matematichni Nauki, vol. 36, Mar. 1973, p, 
258-262. In Ukrainian. 

Based on a synthesis of concepts embodying some elements of 
Keldysh's (1945) theory on aircraft nose wheel shimmy, this theory's 
elaboration by Nelmark and Fufaev (1967), and Metelitzyn's (1952) 
point of view in the matter, a mathematical description is presented 
for the uniform rectlliniar rolling of an aircraft nose wheel fitted 
with 8 pneumatic tire. The excitation mechanism of shimmy 
auto-oscillations in the nose wheel of the landing gear of an aircraft 
undergoir>g velocity changes is examined, along with the effects of 
various nose wheel parameters on the upper limit of the stable- 
motion velocity range. M.V.E. 

A73>31120 A theory for rectangular wings with small tip 

dearanoe in a chainel. Y. Sugiyama (Nagoya University, Nagoya, 
Japan). Aeronauticaf Quarterly, vol. 24, May 1973, p. 103-119. 10 
refs. 

Equations are derived for the totai lift about low aspect ratio 
wings in an inviscrd, incompressible, uniform flow. The analysis 
extends Bollay's analysis, which followed the line suggested by 
Prandtl, and it is shown experimentally that Bollay's simplifying 
assumptions can still be applied. Agreement is good between the 
present theory and the author's experiment for values of total lift 
with small tip clearance. (Author) 


Solutions to the problem of separated flow past slender delta 
wings for moderate values of a suitably defined incidence parameter 
have been calculated by Smith, using a vortex sheet model. By 
increasing the accuracy of the finite-difference technique, and by 
replacing Smith's original nested iteration procedure, to solve the 
non-linear simultaneous equations that arise, by a Newton's method, 
it is prossible to extend the range of the incidence parameter over 
which solutions can be obtained. Furthermore for sufficiently small 
values of the incidence parameter, new and unexpected results in the 
form of vortex systems that originate inboard from the leading edge 
have been discovered. These new solutions are the only solutions, to 
the author's knowledge, of a vortex sheet leaving a smooth surface. 

(Author) 

A73-31122* The transonic aerofoil problem with embed- 

ded shocks. H. Norstfud (Lockheed Georgia Co., Marietta, Ga.). 
Aeronautical Quarterly, vol. 24, May 1973, p. 129-138. 21 refs. 
Contract No. N ASM 0665. 

The integral equation approach to the mixed flow problem of 
infinite wings at high subsonic speeds is adopted for non-circulatory 
and circulatory (lifting) flows. The solutions are determined from a 
system of non-linear algebraic equations and, to ensure always 
unique solutions, the method of differentiation with respect to a 
parameter has been applied. The resulting Cauchy problem is then 
solved with the linearised flow solution as the Initial value vector. 
For the case of embedded shocks in the flow field, the method of 
steepest descent has been added to the calculation scheme. Results 
for subcritical and supercritical flows past aerofoils are given and 
compared with solutions obtained by finite-difference techniques. 

(Author) 

A73-31132 The experimental data processing installation 

/EDP/ (Die experimentelle Oatenverarbeitungsanlage /EDP/). W. D. 
Miller. Ortung und Navigation, no. 4, 1972, p. 51-B2. In German. 

The planning stage of the EDP began about seven years ago. The 
project is concerned with the creation of a small-scale model of a 
semiautomatic digital route control system which makes use of the 
latest computational technology. The simulation installations of the 
system are to simulate the operational conditions of a semiautomatic 
control center. The logic of the data processing equipment is 
discussed together with the functions of the system computers and 
aspects of the communication between controller and system. G.R. 

A73-31133 Automatized radar near-traffic control 

/ARTS/ (Automatisierte Radar-Nahverkehrskontrolle /ARTS/). A. R. 
Ridenour. Ortung und Navigation, no, 4, 1972, p. 63-70. In German. 

In February 1969 an order concerning the delivery and the 
installation of ARTS III systems for 62 near-traffic control centers 
was placed. In addition, two systems were intended for educational 
and developmental objectives. In the ARTS III systems designed for 
secondary radar target tracking alphanumeric data blocks are 
displayed on the screen for the controller. Important operational 
processes which required up to now a great amount of coordination 
between controllers are completely au tomatized. G.R. 


A73-31121 Separated flow p^t a slender ^Ita wing at A73.31156 § Unsteady separated free jet flow of an ideal 

incidence. J. E. Barsby (East Anglia, University, Norwich, England). fluid past a wing (Nestatsionarnoe obtekanie s otryvom strul kryla 

Aero/tauf^ca/ Quarter/^, vol. 24, May 1973, p, 120-128- 6 refs. svobodnoi struei idearnoi zhidkosti). S. I. Krasnov. Seminar po 


339 


A73 31195 


Kraevym Zadacham, Trudy, no. 9, 1972. p. 155 168. 10 refs. In 
Russian. 

The influence of free (flow) surfaces on the hydrodynamic 
characteristics of a supercavitating wing of infinite span performing 
small vibrations at a zero cavitation coefficient is studied within the 
framework of a small perturbation theory for Jet flows. Procedures 
for solving the problem in the case of short time motions and In the 
case of steady harmonic vibrations are proposed. The unsteady forces 
acting on the wing (plate) are calculated. V.P. 


A73-31195 ^ Influence of weak viscous interaction on the 

drag of a wing profile (Vliianie slabogo viazkogo vzaimodeistviia na 
soprotivlenie krylovogo profilia). V. la. Ivanov and V. M. Kovalenko 
(Akademiia Nauk SSSR, Institut Teoreticheskoi \ Prikladnoi Me- 
khaniki, Novosibirsk, USSR). Akademiia Nauk SSSH. Sibirskoe 
Otdeienie, izvestiia, SeHia Tekhfikheskikh Nauk, Feb. 1973, p. 
45-51. 9 refs. In Russian. 

The effects of viscous interaction on a symmetrical parabolic 
profile are examined; It is assumed that the shock wave originating at 
the sharp leading edge of the profile is rectilinear and that the 
laminar-to-turbulent boundary layer transition does not occur 
suddenly but occupies a certain extended region. The turbulent 
boundary layer is calculated by a better method than that used by 
Young et al. (1958) and Luxton et al. (1964). The supplementary 
wave friction drag is calculated for a wide range of incident-flow 
parameters and geometrical dimensions of the profile. T.M. 

A73-31301 a Linear problem for delta and V-shaped wings 

(Lineinaia zadacha dlia treugornykh i V-obraznykh kryl'ev). M. I. 
Fol le, Akademiia Nauk SSSR, izvestiia, Mekbanika Zhidkosti i Gaza, 
Mar, -Apr. 1973, p. 181-185. 6 refs. In Russian. 

A method is proposed for solving the problem of a supersonic 
(or hypersonic) flow about delta and V shaped wings at arbitrary 
angles of attack. The linearized equations on which the method is 
based are applicable to wings of these types without restrictions on 
wing edges and cylindrical surfaces when those surfaces approach the 
surface of a wedge. y 2. 


A73-31318 H Digital output wind system for airport use. O. 
Keren (Atmospheric Environment Service, Toronto, Canada), 
{American Meteorological Society, Symposium on Meteorological 
Obseiyadons and Instrumentation, 2nd, $an Diego, Calit, Mar, 
2730, 1972.) Journal of Applied Meteorology, Mdi. 12 Apr 1973 o 
529-536. 16 refs. ' 

Review of the present development status of a wind information 
system capable of providing a readout in digital form of representa- 
tive current surface wind estimates to airport-approaching aircraft. 
The system developed to date consists of a standard Atmospheric 
Environment Service 3-cup anemometer and wind vane a signal 
processing unit, and a digital display panel. The wind speed and 
direction information is displayed to the observer In the form of a 
one-sided 2-mtn running mean, while the gustiness Is Indicated by the 
peak gust in the last 10 min, decayed at a rate of 1 mph/mln. The 
chief advantage of the system is that it is relatively inexpensive and 
that it possesses typical analog accuracy. M.V.E. 


A73-31386 H Parameters of rational airfield pavement design 

system. W. R. Hudson and T. W. Kennedy (Texas, University, Austin, 
Tex.). {American Society of Civil Engineers, National Structural 
Engineering Meeting, Cleveland, Ohio, Apr. 24-28, 1972, Preprint 
7700,1 ASCE, Transportation Engineering Journal, vol. 99, May 
1973, p. 235-253. 15 refs. Army -supported research. 

The system is considered as a set of major subsystems, including 
inputs, the pavement structural model, outputs, decision criteria, and 
optimization approach, and concomitant variables. The major sub- 
systems are presented in the form of a system block diagram. The 
diagram includes feedback and interactions among and within these 
major subsystems. Each subsystem has been broken into secondary 


subsystems containing more detailed listings of the more important 
variables influencing airfield pavement performance. Some of these 
variables are analyzed in terms of their influence on pavement 
characteristics and the interrelation with other variables. G.R. 

A73-31387 ff Effect of openings on stresses in rigid pave- 

ments, S. K. Wang, M, A. Sargious, and Y, K. Cheung (Calgary, 
University, Calgary, Alberta, Canada), ASCE, Transportation Engi- 
neering Journal, vol. 99. May 1973, p. 255 265. Research supported 
by the National Research Council of Canada. 

Methods of pit construction in airfields are discussed together 
with the method of analysis, giving attention to the finite element 
mesh and boundary conditions for slabs with an opening and the 
location of cuts of a typical pavement slab with an opening. 
Influence lines and stress distributions are considered along with the 
effect of changes in the opening length and a mefhod for calculating 
the area of steel around the opening required to resist the tensile 
forces due to load. G R 

A73-31388 § Siibgrade strengthening of existing airfield 

runways. Q. L. Robnett (Illinois, University, Urbana, III ). ASCE, 
Transportation Engineering Journal, vol. 99, May 1973, p. 267-287. 
51 refs. USAF-sponsored research. 

In connection with the increasing number of heavy aircraft at all 
levels of the air transportation system, many existing airfield 
pavements are requiring increased maintenance and repair, or 
extensive strengthening, or both. The feasibility to strengthen 
existing airfield pavements by improving the strength of the 
underlying subgrade is examined. Two typical airfield pavements are 
theoretically analyzed to determine changes in pavement structural 
behavior effected by subsurface strengthening. G.R. 

A73-31389* H STOL aircraft flight and landing area con- 
siderations. J. M. Riebe (NASA, Langley Research Center, 
Low-Speed Aircraft Div., Hampton, Va ). (American Society of CMl 
Engineers, National Structural Engineering Meeting, Cleveland, Ohio, 
Apr. 24-28, 7972, Preprint 1726,) ASCE, Transportation Engineering 
Journal, vol. 99, May 1973, p. 339 351. 13 refs. 

One proposed solution to the total short-haul transportation 
system problem is to use existing low-wing-loading turbopropefler 
STOL aircraft. Deflected slipstream turboprop aircraft have also been 
considered for early STOL service. Aspects of current aircraft 
research are discussed together with the NASA research aircraft, field 
length and aircraft performance considerations, cross wind landings, 
crosswind reducing fences, elevated STOL ports, a guaranteed 
friction STOL runway, and problems of runway containment. G.R. 


A73-31426 # Evolution of the B-1 crew escape system. T. H, 
McMullen (USAF, Aeronautical Systems Div., Wright-Patterson AFB, 
Ohio). American Institute of Aeronautics and Astronautics, Aero- 
dynamic Deceleration Systems Conference, 4th, Palm Springs, Calif., 
May 21-23, 1973, Paper 73-440, 6 p. Members, $1.50; non members 
$ 2 . 00 . 

The Air Force's new B-1 bomber has a completely integrated 
crew escape module designed to safely recover the crew from 
throughout the aircraft operational envelope while providing a 
shirt-sleeve environment for mission accomplishment. The concept 
for the system was formulated in a series of funded studies prior to 
initiation of full-scale development of ihe weapon system; since that 
time significant refinements of the capsule configuration have 
resulted from design analysis and test. The development program Is 
now in full-scale testing aimed to support first flight of the B-1 in 

1^74- (Author) 

ATS-SIASG D A simplified dynamic model of parachute 
inflation. D. Wolf (Sandia Laboratories, Albuquerque, N. Mex.). 
American institute of Aeronautics and Astronautics, Aerodynamic 
Deceleration Systems Conference, 4th, Palm Springs, Calif,, May 
21-23, 1973, Paper 73-450. 9 p. 32 refs. Members, $1.50; non- 
members, $2,00. AEC-supported research. 
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This paper describes a dynamic inflation model for parachutes 
which predicts Increased dimensionless infiat ion times and increased 
dimensionless inflation forces observed at high altitudes. As altitude 
is increased, greater relative parachute inertia results In increased 
inflation times, and greater relative forebody inertia results in 
increased maximum inflation forces. Upper limit effects of Mach 
number on inflation time and force are also predicted by the 
inflation model. (Author) 


A73-31437 ji Analysis of deployment and inflation of largo 

ribbon parachutes. D. F. McVey and D. F. Wolf (Sandia Labora- 
tories, Albuquerque, N. Mex.), American Institute of Aeronautics 
and Astronautics, Aerodynamic Deceieration Systems Conference, 
4th, Palm Springs, Calif., May 21-23, 1973, Paper 73-451. 13 p. 13 
refs. Members, $1.50; nonmembers, $2.00. AEC-supported research. 

A method for predicting deployment and inflation of reefed 
ribbon parachutes is presented. The method is based on integration 
of axial and radial momentum equations developed in the paper. 
Axial and radial forces are assumed to be describable by drag and 
radial force coefficients. Computer solutions of the equations are 
compared to measured parachute loads and to parachute mouth and 
maximum diameters from tests of 23- and 76-ft diameter conical 
ribbon parachutes. Comparison of load histories indicates that snatch 
loads depertd to a large extent on deployment bag design and packing 
influences. Computed loads and parachute size histories for the 
inflation process compared favorably with flight data. The corxjept 
of a radial force coefficient appears to have considerable merit as a 
means of computing inflation for most types of parachutes. (Author) 


A73-31439 A model and calculation procedure for pre- 

dicting parachute inflation. R. M. Nerem (Ohio State University, 
Columbus, Ohio) and F. A. Pake (Goodyear Aerospace Corp., Akron, 
Ohio). American Institute of Aeronautics and Astronautics, Aero- 
dynamic Deceleration Systems Conference, 4th, Palm Springs, Calif., 
May 21-23, 1973, Paper 73453. 8 p. 17 refs. Members, $1.50; 
nonmembers, $2.00. 

A procedure has been developed for the mathematical calcula- 
tion of parachute inflation. This method is based on relating pressure 
changes in the parachute to the net mass inflow and to volume 
changes resulting from the forces acting on the parachute fabric. 
Provision is made for vents, gaps, and distributed canopy porosity. 
Initial calculations were carried out, using a four-phase inflation 
model in which fabric stresses are neglected, and results for both 
subsonic and supersonic inflation of a disk gap band parachute are 
presented. The more recent application of a finite-element model 
that includes fabric stresses is also discussed, and some preliminary 
results are presented. (Author) 

A73-31445 * Parachute mortar design. J. E, Pleasants 

(NASA, Langley Research Center, Systems Engineering Div., 
Hampton, Va.). American Institute of Aeronautics and Astronautics, 
Aerodynamic Deceleration Systems Conference, 4th, Palm Springs, 
Calif., May 21-23, 1973, Paper 73-459. 10 p. Members, $1.50; 
nonmembers, $2.00. 

Mortars are used as one method for ejecting parachutes into the 
air stream to decelerate spacecraft and aircraft pilot escape modules 
and to effect spin recovery of the aircraft. An approach to design of 
nfx>rtars in the class that can accommodate parachutes in the 20- to 
55-foot-diameter size is presented. Parachute deployment considera- 
tions are discussed. Comments are made on the design of a power 
unit, mortar tube, cover, and sabot. Propellant selection and breech 
characteristics and size are discussed. A method of estimating 
hardware weights and reaction load is presented. In addition, some 
aspects of erodible orifices are given as well as comments concerning 
ambient effects on performance. This paper collates data and 
experience from design and flight qualification of four mortar 
systems, and provides pertinent estimations that should be of interest 
on programs considering parachute deployment. (Author) 


A73-31446 * # An advanced technique for the prediction of 
decelerator system dynamics. T. A. Talay, W. D. Morris, and C. H. 
Whitlock (NASA, Langley Research Center, Hampton, Va.). 
American Institute of Aeronautics and Astronautics. Aerodynamic 
Deceleration Systems Conference, 4th, Palm Springs, Calif, May 
21-23, 1973, Paper 73-460. 6 p. Members, $1.50; nonmembers, 
$2.00. 

An advanced two-body six -degree-of -freedom computer model 
employing an indeterminate structures approach has been developed 
for the parachute deployment process. The program determines both 
vehicular and decelerator responses to aerodynamic and physical 
property inputs. A better insight into the dynamic processes that 
occur during parachute deployment has been developed. The model 
is of value in sensitivity studies to isolate important parameters that 
affect the vehicular response. (Author) 

A73-31447 # A stability analysis of tandem parachute mid- 

air recovery systems. M. W. Higgins and R. J. Speelman, III (USAF, 
Flight Dynamics Laboratory, Wright- Patterson AFB, Ohio). 
American Institute of Aeronautics and Astronautics, Aerodynamic 
Decaferation Systems Conference, 4th, Palm Springs. Calif, May 
21-23, 1973, Paper 73461. 17 p. Members, $1.50; nonmembers, 

$2.oa 

This paper presents the derivation and application of an 
analytical technique to quantify the performance/stabillty of a 
Mid-Air Recovery System (MARS) employing the tandem parachute 
configuration. In this configuration, a main parachute is used to 
control the rate of descent of the payload and a smaller parachute, 
tethered to the apex of this main chute serves as an engagement 
target for the recovery aircraft. Significant parameters relevant to the 
positional stability of the engagement parachute are identified, 
quantified and combined into a single numerical value representing 
positional stability as viewed by the recovery aircraft pilot. This 
analytical technique is then applied to the data from two different 
systems tested at El Centro, California. These tests made use of 
gliding and non-gliding main parachutes. (Author) 

A73-31449 H A dynamic and aerodynamic analysis of an 

articulated autorotor decelerator system. M. C, Miller (U.S. Army, 
Edge wood Arsenal, Md.). American Institute of Aeronautics and 
Astronautics, Aerodynamic Deceleration Systems Conference, 4th, 
Palm Springs, Calif, May 21-23, 1973, Paper 73463. 16 p. Members, 
$1.50; non members, $2.00. 

The articulated autorotor decelerator is a free spinning propeller 
type mechanism which utilizes a Magnus autorotor configuration as 
the blade component An investigation of the performance charac- 
teristics of the device when applied as a decelerator system for an air 
delivered store is presented based on a detailed dynamic and 
aerodynamic analysis. Equations describing the dynamic and aero- 
dynamic performance were evolved which utilize the sectional 
aerodynamic characteristics of Magnus autorotors as directly ob- 
tained from wirwi tunnel tests. The aft to forward blade deployment 
technique considered was found to provide positive initiation of 
blade autorotation due to an inherent gyroscopic effect. Analytical 
predictions for deployment transient and steady state performance 
show excellent correlation with experimental data obtained from 
wind tunnel tests of a representative full scale system. (Author) 

A73-31 450 § A parachute snatch force theory incorporating 

line disengagement impulses. H. G. Heinrich (Minnesota, University, 
Minneapolis, Minn.). Arr^rican institute of Aeronautics and Astro- 
nautics, Aerodynamic Deceleration Systems Conference, 4th, Palm 
Springs, Calif, May 21-23, 1973, Paper 73464. 10 p. 12 refs. 
Members, $1.50; nonmembers, $2.00. Research sponsored by the 
Sandia Laboratories. 

A method of determining parachute snatch forces Incorporating 
the riser and suspension line disengagement impulses is presented. It 
is shown that the disengagement impulses strongly affect the 
magnitude of the snatch force which fact is important when 
designing parachute deployment bags. By means of deployment tests 
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in a windtunnei, the disengagement impulses of the standard USAF 
28-ft parachute. Type C-9, were obtained Forces calculated with 
consideration of disengagement impulses agree satisfactorily with 
measured snatch forces of the 28-ft parachute. {Author) 

A73314B1 Drone recovery - Present and future. D. W. 

Henke and N. L. Jeppesen (Goodyear Aerospace Corp., Akron, 
Ohio). American institute of Aeronautics and Astronautics, Aero- 
dynamic Deceleration Systems Conference, 4th, Palm Springs, Catif., 
May 21-23, 1973, Paper 73-465, 10 p. Members, $1.50; non- 
members, $2,00, 

The present state of the art in drone recovery is discussed with 
emphasis on design innovations for incorporation on existing drones 
arxi both advanced and conceptual designs for integration into future 
sophisticated remotely piloted vehicles (RPV's). Discussions of the 
present state-of-the-art cover both surface impact and mid-air 
recovery techniques. Also reviewed is a recovery system presently 
being developed to provide recovery capability for theTALOS/Low 
Altitude Supersonic Tar^t. The use of hot-air balloon systems for 
advanced recovery concepts, including aerial recovery, surface 
impact, and airborne platforms is described. The development status 
and relative merits of systems covered are discussed in summary. 

(Author) 

A73-31452 ^ E>evelopment of a high-performance ringsail 

parachute cluster. W. C. Buhler and W. K, Wailes (Pioneer Parachute 
Co., Inc., Manchester, Conn.) . American institute of Aeronautics and 
Astronautics, Aerodynamic Deceleration Systems Conference, 4th, 
Palm Springs, Calif., May 21-23, 1973, Paper 73-468. 7 p. 6 refs. 
Members, $1.50; nonmembers, $2.00. 

The main parachute system for the B-1 crew module uses three 
69.8-ft ringsail parachutes. It originated as a scaled-down Apollo 
system. Early tests revealed deficiencies of erratic pilot chute 
performance and staggered, nonuniform main parachute deployment 
and inflation. The maximum dynamic pressure of 200 Ib/sq ft and 
low-altitude escape requirements made such erratic performance 
unacceptable; therefore, alternative deployment techniques were 
investigated. In the selected system, the main parachutes deploy 
simultaneously, with improved uniformity of inflation. The three 
independent pilot chutes were replaced by two (redundant) pilot 
chutes connected together and to the three main parachutes by a 
three-legged bridle. (Author) 

A73-31453 jj Development of an improved midair-retrieval 
parachute system for drone/RPV aircraft. W. J. Everett (Pioneer 
Parachute Co., Inc., Manchester, Conn.). American Institute of 
Aeronautics and Astronautics, Aerodynamic Deceleration Systems 
Conference, 4th, Palm Springs, Caiif., May 21-23, 1973, Paper 
73-469. 14 p. Members. $1.50; nonmembers, $2.00. Contract No. 

F 33657 -72-C-0201. 

To enhance and extend performance of midair-retrieval systems 
for drone/RPV applications, and extensive flight-test and develop- 
mental program was undertaken. Testing consisted of nearly 50 
bomb-drop tests and a number of drone flights. The outcome of the 
program was the development of a tandem midair- retrieval parachute 
system, capable of operation with a family of drone/RPVs. The 
parachute system, including the first-stage decelerator, demonstrated 
successful operation over a suspended- weight range of 1790 to 6200 
lb, and at deployment dynamic pressures of 28 to 748 Ib/sq ft. 
During the program, a directionally stable gliding main parachute and 
a new configuration of engagement parachute were developed. 

, (Author) 

A73-31454 ft Aircraft recovery using an inflatable wing. W. 
H. Erlertson (U.S. Naval Material Command, Ship Research and 
Development Center. Bethesda, Md.). American Institute of Aero 
nautics and Astronautics, Aerodynamic Deceleration Systems Con- 
ference, 4th, Patm Springs, Catif., May 21-23, 1973, Paper 73-470. 
10 p. 18 refs. Members, $1.50; nonmembers, $2.00. 

Aircraft recovery is possible using an Inflatable wing canopy 


with steel cable of fiber suspension lines. These lines are attached to 
reels at the aircraft that not only provide stowage for the lines but 
braking during deployment to prevent high snatch forces. They can 
vary the inflated wings' angle of attack thereby controlling range and 
a flared landing maneuver. The inflated pressurized wing can carry a 
larger load than flexible gliding parachutes. This results in a much 
smaller canopy size, lower weight, and stowage volume. Its ranging 
capability Is twice to three times that of current gliding parachutes. 
An example application to a Navy fighter indicates its weight 
fraction to be as low as 2%. (Author} 

A73-31455 # An airdrop system for testing large parachutes 

for recovery of loads in excess of 50,000 lb. H, J. Hunter (USAF. 
6511th Test Squadron, El Centro, Calif.). American institute of 
Aeronautics and Astronautics, Aerodynamic Deceleration Systems 
Conference, 4th, Palm Springs, Caiif, May 21-23, 1973, Paper 
73-471. 7 p. Members, $1.50; nonmembers, $2.00. 

A need exists for a method of testing large parachutes in clusters 
to recover loads weighing over 50,(X)0 pounds. A systematic 
approach to the problem is made using data recently acquired during 
C-5A airdrop testing and by the 6511th Test Squadron during 
developmental efforts on high capacity extraction systems and 
airdrop platforms. A workable system is proposed consisting of the 
C-5A airplane, high capacity extraction systems, and a clean, 
relatively cheap weighted vehicle weighing from 40,000 to 90,000 lb 
with ample space for storage arid capacity for attachment of the test 
recovery system. (Author) 

A73-31456 ^ A 14.2-ft-Do variable -porosity conical ribbon 

chute for supersonic application. R. A. Toni (Pioneer Parachute Co., 
Inc., Manchester, Conn,). American institute of Aeronautics and 
Astronautics, Aerodynamic Deceleration Systems Conference, 4th, 
Palm Springs, Caiif., May 21-23, 1973, Paper 73-472. 8 p. 5 refs. 
Members, $1,50; non members, $2.00. 

A 14.2-ft variable-porosity conical ribbon parachute is selected 
to meet performance requirements of a drogue chute for use in the 
parachute recovery system for the B-1 crew module. This paper 
emphasizes the chute itself; that is, the paper discusses the chute not 
so much from the viewpoint that it belongs in the parachute recovery 
system (or the B-1 crew module but rather with respect to its own 
aerodynamic characteristics and how they compare with those of 
previous, more conventional chutes for similar applications. This is 
done by presenting wind-tunnel, sled, and aerial test data, making a 
comparison of these data with those of other, more conventional 
chutes, and finally presenting conclusions. (Author) 

A73-31457 * § Drag and stability characteristics of high-speed 
parachutes in the transonic range. W. C. Alexander (Goodyear 
Aerospace Corp., Akron, Ohio) and J. T. Foughner, Jr, (NASA, 
Langley Research Center. Loads Oiv., Hampton, Va.). American 
Institute of Aeronautics and Astronautics, Aerodynamic Deceiera- 
tion Systems Conference, 4th, Palm Springs, Calif, May 21-23, 1973, 
Paper 73-473. 7 p. 10 refs. Members, $1.50; nonmembers, $2.00. 

The results of wind tunnel tests of three parachute configura- 
tions in the wake of a cone-cylinder are presented. The tests were 
conducted to extend the drag and stability characteristics of selected 
paradiutes through the transonic speed range. The configurations 
studied were the hemisflo ribbon, the cross, arid the disk-gap-band 
types. The results are presented as the variation of the parachute drag 
coefficient with Mach number. General stability characteristics of the 
parachutes are discussed. The results are then correlated with some 
published subsonic and supersonic data. (Author) 

A73-31458 * ff Parachute gore shape and flow visualization 
during transient and steady-state conditions. V. G. Dereng (NASA, 
Langley Research Center, Fabrication Div., Hampton, Va.). 
American Institute of Aeronautics and Astronautics, Aerodynamic 
Deceleration Systems Conference, 4th, Palm Springs, Calif, May 
21-23, 1973, Paper 73-474. 13 p. Members, $1.50; nonmembers, 

$2m 

Single parachute gore segments were tested in an experimental 
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wind tunnel having a unique 'V' splitter plate test section with a glass 
panel on the near side and a grid of orifices for smoke injection on 
the back panel. The parachute gore shape and flow patterns were 
viewed in cross section during the inflation process and also during 
changing flow conditions as would occur with rapid reduction of 
payload weight. Observations of flow during inflation revealed a 
transient internal counterflow and the formation and degerteration of 
several traling vortices. Gore shapes observed compared well with 
those of free flight. (Author) 

A73^31463 # Experimental investigation and correlation of 

the ground impact acceleration characteristics of a full scale capsule 
and a 1/4 scale model aircraft emergency crew escape capsule system. 
R. L. Peterson and E. 0. Roberts (USAF, Flight Dynamics 
Laboratory, Wright- Patters on AFB, Ohio), American institute of 
Aeronautics arid Astronautics, Aerodynamic Deceleration Systems 
Conference, 4th, Palm Springs, Caiif., May 21-23, 1973, Paper 
73-480. 11 p. 7 refs. Members, $1.50; nonmembers. $2.00. 

A73-31465 H Relative merit of the disc-gap-band parachute 

applied to individual aircrew member escape. W. R. Pinnell (USAF, 
Flight Dynamics Laboratory. Wright- Patterson AFB, Ohio) and D. J. 
Kolega (USAF, Aeronautical Systems Div,, Wright-Patterson AFB, 
Ohio). American institute of Aeronautics and Astronautics, Aero- 
dynamic Deceleration Systems Conference, 4th, Palm Springs, Caiif., 
May 21-23, 1973, Paper 73483. 13 p. 16 refs. Membeni, $1,50; 
non members, $2.00. 

Interim results of an experimental test program currently being 
conducted as an in-house effort by the USAF Flight Dynamics 
Laboratory to optimize the design of the disc-gap-band parachute for 
specific application to emergency escape from aircraft are presented. 
A wind tunnel test program has been completed and subsequent drop 
testing is currently being accomplished. Representative data and 
findings resulting from the completed wind tunnel phase of the 
overall effort are presented. Wind tunnel results indicated the steady 
state performance improvement potential of the disc-gap-band design 
(with added centerline) over the solid fiat circular model and 
prompted a program of drop tests of personnel sized (28- ft diameter) 
parachutes. From the uncompleted drop test phase of the effort, 
data for one disc-gap-band gap placement, four geometric porosities, 
and six centerline lengths are presented and compared with similar 
data resulting from standard C-9 parachute system tests. (Author) 

A73-31466 H Parachute design and performance data bank. 

J. H. DeWeese and R. E. McCarty (USAF, Flicjht Dynamics 
Laboratory, Wright-Patterson AFB, Ohio). American institute of 
Aeronautics and Astronautics, Aerodynamic Deceleration Systems 
Conference, 4th, Palm Springs, Caftf, May 21-23, 1973, P^er 
73A84. 8 p. Members, $1.50; non members, $2.00. 

This paper describes the development and operation of a system 
for computer-aided design and performance analyses of parachutes. 
The rationale used in initial conceptual planning and in establishing 
the operational procedures employed Is included. In addition, the 
mechanics involved in the information storage and retrieval tasks are 
presented. The data bank stores only design details and performance 
data which have been extracted from various sources, A FORTRAN 
program providing highly flexible and very selective retrieval operates 
on the accumulated information base. Retrieval logic used in 
recovery is prepared from specific criteria as well as from more 
general narrative information. Only that data pertaining to a 
particular parachute environment, along with a variable depth of 
related information is recovered. (Author) 

A73-31467 # Development and testing of ballute stabilizer/ 

decelerators for aircraft delivery of a 500-lb munition. P. G. McGirr 
(USAF, Armament Laboratory, Eglin AFB, Fla.), A, C, Aebischer, 
and S. A. Weinberg (Goodyear Aerospace Corp., Akron, Ohio). 
American institute of Aeronautics and Astronautics. Aerodynamic 
Deceleration Systems Conference, 4th. Palm Springs, Calif., May 
21-23. 1973, Paper 73-485. 8 p. Members, $1,50; non members, 
$ 2 . 00 . 


A73-31468 H An omnidirectional gliding ribbon parachute 

and control system. W. B. Pepper and J. R, Biesterveld (Sandia 
Laboratories, Albuquerque, N. Mex.). American Institute of Aero- 
nautics and Astronautics, Aerodynamic Deceleration Systems Con- 
ference, 4th, Palm Springs, Calif., May 21-23. 1973, Paper 73-486. 5 
p. 5 refs. Members, $1.50; nonmembers. $2.00. AEC-USAF- 
supported research. 

An omnidirectional gliding, guided parachute and control 
system has been designed and tested. A 24-ft-diameter ribbon 
parachute has been modified by incorporating four controllable glide 
flaps 90 degrees apart at the skirt region and two roll flaps 180 
degrees apart. The design includes a control system consisting of a 
remote command transmission site and an onboard sensing and 
receiving station. Four drop tests of a 2600-pound test vehicle have 
demonstrated that the system is feasible if the parachute is carefully 
nxidified, if glide flaps are provided for omnidirectional control, and 
if an on-board sensor is used for roll control. (Author) 


A73-31470 § Several computerized techniques to aid in the 

design and optimization of parachute deceleration and aerial-delivery 
systems. J. D. Reuter (Pioneer Parachute Co., Inc., Manchester, 
Conn.). American Institute of Aeronautics and Astronautics, Aero- 
dynamic Deceleration Systems Conference, 4th, Palm Springs, Calif., 
May 21-23, 1973, Paper 73-488. 9 p. Members, $1.50; non members, 
$ 2 . 00 . 

A73-31471 § Air navigation i Application of radio navijp- 

tional aids and automated navigation complexes (Vozdushnata 
navigatsiia: Primenenie radionavigatsionnykh sredstv i avtomatiziro- 
vannykh navigatsionnykh kompleksov). V. I. Osadshii. Moscow, 

I zdatel'stvo Transport, 1972. 288 p. 26 refs. In Russian. 

The handling specifications and theory of radio navigation aids 
and automatic navigation systems are outlined with the aim of 
familiarizing the reader with the basic idea and characteristics of air 
navigation. Particular attention is given to the handling of naviga- 
tional aids to obtain maximum effectiveness in flight. The qualitative 
accuracy and reliability characteristics of navigational determinations 
are evaluated on the basis of the fundamental concepts in probability 


A73-31526 International Conference on Offshore Airport 

Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings. 
Volume 1. Conference sponsored by the American Institute of 
/Veronautics and Astronautics, Federal Aviation Administration, and 
International Water Resources Association. New York, American 
Institute of Aeronautics and Astronautics, Inc., 1973. 177 p. 
Members, $10.00; nonmembers, $12. 

Operational considerations in the design of offshore airports, a 
technological development scenario for offshore jetports, and the 
Cleveland concept for economic development are among the topics 
covered In papers concerned with offshore airport technology. Other 
topics covered include community acceptance, jurisdicational con- 
siderations, Maplin - London's third airport, and fog frequency and 
characteristics at the site of the proposed New York offshore 
airports, as compared with those of J. F, Kennedy International 
Airport. 

M.V.E. 

A73-31527 H Design considerations for offshore airports. D, 

R. Miller (Daniel, Mann, Johnson, and Mendenhall and Associates, 
Los Angeles, Calif.). In: International Conference on Offshore 
Airport Technology, 1st, Bethesda, Md., April 29-May 2, 1973, 
Proceedings. Volume t. New York, American 

Institute of Aeronautics and Astronautics, Inc., 1973, p. 1-3. 6 refs. 

Definition of the airport designer's role in an offshore airport 
program, and review of the functions to be considered. A design 
approach is suggested that analyzes the interfaces and constraints 
involved in a major offshore airport, and a procedure is outlined for 
the implementation of such a program. M.V.E. 
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A73-31528 Multi-purpose use potential of offshore air- 

ports. W. D. Brinckloe (Pittsburgh, University, Pittsburgh, Pa.). In: 
International Conference on Offshore Airport Technology, 1st, 
Bethesda Md., April 29-May 2, 1973, Proceedings. Volume 1. 

New York, American Institute of Aeronautics 
and Astronautics, Inc., 1973, p. 5-14. 

This paper considers the pros and cons of providing tenants on 
an offshore airport structure, other than those commonly planned 
for airports ashore, both to share the immense construction costs 
(which may be almost too much for airports to bear unaided) and to 
provide mutual support. There are two types of potential tenants: 
site-related facilities (which want the marine environment, or are 
unwanted ashore, or both), and airport-related facilities (which share 
airport customers or support airport operations). Site-related tenants 
include the following: deep ports, power plants, solid waste disposal 
plants, sewage or water treatment plants, solid waste landfill sites, 
refinery/tank farms, pipelines, and industrial parks. Airport-related 
tenants include the following: cruise ship ports, rapid transit or 
intercity rail terminals, truck terminals, and several of the site-related 
tenants which have airport interdependencies as well. (Author) 

A73-31529 jj Access requirements for offshore airports. R, 
E. Skinner, Jr. and A. J. Gellman (Alan M. Voorhees and Associates, 
Inc., McLean, Va.). In: International Confererrce on Offshore Airport 
Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings. 
Volume 1. New York, American Institute of 

Aeronautics and Astronautics, Inc., 1973, p. 16-22. 15 refs. 

It i$ shown that, in the design of an access system for a 
particular offshore airport, two aspects of the total design determine 
largely the access facility requirements: the passenger processing 
concept employed, and the extent and nature of the services and 
activities provided at the site of the runway/taxiway complex. Rapid 
transit and highway facilities are likely to represent the primary 
means of access; however, marine technology could potentially be 
employed for a significant secondary access system component. 

M.V.E. 

A73-31530 ff Community acceptance and jurisdictional con- 
siderations, W. D. Kies (FAA, Kennedy Internationa) Airport. N.Y.). 
In: International Conference on Offshore Airport Technology, 1st, 
Bethesda, Md., April 29-May 2, 1973, Proceedings. Volume 1. 

New York, American Institute of Aeronautics 
and Astronautics, Inc., 1973, p. 23-28. 15 refs. 

In this paper the facets of community acceptance and jurisdic- 
tional consideration were reviewed to determine their impact on 
offshore airport planning. The major problems of community 
acceptance are aircraft noise, exposure factor, land use priorities and 
general public environmental concern. Placing an airport offshore 
obviously minimizes to a great degree citizen objection, except for 
the small remaining segment underlying departure or arrival flight 
paths. With, however, the steady government/industry progress in 
reducing aircraft noise, and the continuous refinement of noise 
abatement operating procedures, it must be deduced that community 
acceptance will be far easier to achieve for an offshore location as 
opposed to a similar land site. Jurisdictional aspects, while legally 
complicated, are not insurmountable, and could be achieved by 
international agreement or Congressional action. (Author) 


A73-31531 § Economics and offshore airports. T. Fabian 

(Mathematica, Inc., Princeton, N.J.). In: International Conference on 
Offshore Airport Technology, 1st, Bethesda, Md., April 29-May 2, 
1973, Proceedings. Volume 1. New York, 

American Institute of Aeronautics and Astronautics Inc 1973 p 
29-34. 

Discussion of approaches to the determination of cost-effective 
sets of offshore airport alternatives and to the selection of the best 
among them on the basis of usage projection, and analyses of 
intrinsic costs, social benefits, and social costs. It is shown that, in 
offshore airport planning, there is a definite heed of having a team of 


economists participate significantly in the planning and design effort 
to provide the required analyses. M.V.E 

A73-31532 Operational considerations in the design of 

offshore airports. T. K. Vickers. In: International Conference on 
Offshore Airport Technology, 1st, Bethesda. Md., April 29-May 2 
1973, Proceedings. Volume 1. New York 

American Institute of Aeronautics and Astronautics Inc 1973 n 
35-41. ’ ' 

This paper presents an overview of the special flight operational 
and safety problems which will affect offshore airports. The 
at^antages of a single-axis runway concept are presented, together 
vvith possible techniques for coping with the stronger crosswind 
components which are likely to be encountered. The potential 
effects of surface ships on offshore airport approach systems are 
described, together with means of alleviating these problems. The 
paper briefly reviews the factors which affect airport capacity, and 
provides a check-list of 14 methods of increasing airport capacity. 

(Author) 

A73-31533 fi Marine construction for offshore airports. R. 

O. Harza (Harza Engineering Co., Chicago, III.). In: International 
Conference on Offshore Airport Technology, 1st, Bethesda, Md., 
April 29-May 2, 1973, Proceedings. Volume 1. 

New York, American Institute of Aeronautics and Astronautics Inc 
1973, p. 42-46. ' " 

Review of some of the heavy-marine-structure engineering 
aspects involved in the planning of offshore airports. In particular, 
alternative types of structures, environmental factors, and construc- 
tion conditions, materials and methods are discussed, along with 
dredges and other marine construction equipment. M.V.E. 

A73-31534 # A technological development scenario for off- 
shore jetports. R. Adams. In: International Conference on Offshore 
Airport Technology, 1st, Bethesda, Md„ April 29-May 2, 1973, 
Proceedings. Volume 1. New York, American 

Institute of Aeronautics and Astronautics, Inc., 1973, p. 47-57. 9 
refs. 

Discussion of technology development programs relevant to 
offshore jetport planning, with emphasis on possibilities unique to 
the marine environment. Problems of grade-separated, elevated decks 
are discussed, particularly aerodynamics, and aircraft containment on 
such decks. Geometries in takeoff and landing operations is described 
in normal and emergency modes, and appropriate flight deck designs 
are suggested. The current state of alternative landing gear tech- 
nologies is assessed, including seaplane and air cushion, and the 
potential of these technologies for optimal jetport access solutions is 
examined. M.V.E. 

A73-31535 if Report on a new mternational airport in the 

Netherlands. H. A. Berdenis van Berlekom (Netherlands Engineering 
Consultants, The Hague, Netherlands). In: International Conference 
on Offshore Airport Technology, 1st, Bethesda, Md., April 29-May 2, 
1973, Proceedings. Volume 1. New York, 

American Institute of Aeronautics and Astronautics Inc.. 1973 p. 
58 76, 

Review of some aspects of the studies of five potential locations, 
including three ofishore ones, currently pursued in the Netherlands 
by a planning commission toward the selection of a new interna- 
tional airport site. Using cost/benefit analysis approaches, these 
studies utilize the experience gained from large coastal and offshore 
projects recently accomplished in the Netherlands, where offshore 
reclamation works have become almost common practice. M.V.E. 

A73-31536 # Chicago's pioneer offshore airport concept. F. 
T. Wheby (Harza Engineering Co., Chicago. III ). In; International 
Conference on Offshore Airport Technology, 1st, Bethesda, Md., 
April 29-May 2, 1973, Proceedings. New York, 

American Institute of Aeronautics and Astronautics Inc, 1973 p 
88-93. 5 refs. 
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Chicago is the first major city to have given serious considera- 
tion and detailed study to the construction of a true offshore airport. 
The project as envisioned would be a 5-mile diarneter polder 
constructed in Lake Michigan, protected from the Lake by an 
encircling rock or sand dike. The concept is unusual in several 
respects, perhaps the most important of which are the absence of 
developed construction materials sources in the immediate vicinity 
and the presence of a layer of soft day at the Lake bottom. These 
problems would be overcome by the importation of some of the 
construction materials from distances exceeding 400 mites; the 
development of a lake-bottom quarry in a diked-off area; and the 
design of very flat dike slopes. {Author) 

A73-31 537 ^ Progress reports on off shore airport projects. I 

- Copenhagen: The ordeal of political decision. H. T. Molgaard 
(Copenhagen Airports Authority, Copenhagen, Denmark). In: Inter- 
national Conference on Offshore Airport Technology, 1st, Bethesda, 
Md., April 29-May 2, 1973, Proceedings, Volume 1. ^ 

New York. American Institute of Aeronautics and 
Astronautics, Inc., 1973. p. 94-99. 

Review of the historical background and present status of 
Denmark's offshore airport project focused on the island of Saltholm 
near Copenhagen and connected with the other long considered 
project of a bridge-tunnel link between Denmark and Sweden. After 
iTKire than 10 years of political efforts, legislation for firm action has 
now been presented in Parliament for consideration and enactment. 

M.V.E. 

A73-31538 ^ Honolulu International Airport reef runway. 

0. Miyamoto (Hawaii State Department of Transportation, Airports 
Div., Honolulu, Hawaii). In: International Conference on Offshore 
Airport Technology, 1st, Bethesda, Md., April 29-May 2, 1973, 
Proceedings. New York, American Institute of 

Aeronautics and Astronautics, Inc., 1973, p. 100-105, 14 refs. 

This is a report on the planning for the construction of an 
off-shore runway to be built on the reef at Honolulu International 
Airport. Forecasts of air traffic activity indicated the need for 
additional airfield capacity and to reduce the effect of noise and 
overflights on densely populated areas adjacent to the airport. 
Consideration of various alternatives, including relocation of the 
airport, resulted in the decision to optimize existing airport facilities 
and to move all heavy jet aircraft operations to runways with 
over-water approach and departure paths. Planning for the runway 
was heavily influenced by concerns for environmental controls in 
addition to the need for meeting civil and military airfield design 
criteria. (Author) 

A73-31539 ^ Maplin - London's third airport. D. W. Turner 

(British Airports Authority, London, England). In: International 
Conference on Offshore Airport Technology, 1st, Bethesda, Md., 
April 29-May 2. 1973, Proceedings. Volume 1, 

New York, American Institute of Aeronautics and Astronautics, Inc., 
1973, p, 106-113. 

This paper describes the planning of London's Third Airport, 
which is to be built on reclaimed land off the Essex coast at Maplin, 
some 50 miles from the center of the capital. An outline history is 
given of the steps leading to the decision that the new airport should 
be sited off-shore, and the effects of this decision are discussed in 
some depth. The site-choice for the airport is linked with a further 
decision to create a new deep-water port alongside, and the joint land 
reclamation for these two major transportation facilities will create 
opportunities for Maplin to develop as a fully-integrated 'total port.' 
The project is seen in the context of sub- regional planning, with 
particular emphasis placed on the need for new large-scale urbanisa- 
tion to support the employment demands in the future. The paper 
also examines the problems of access peculiar to the off-shore 
situation, and deals with the land-use planning for the airport, 
operational aspects, and the scale of the land reclamation involved. 
The major environmental factors are discussed, and finally a look is 
given to the project programme and prospects for the future. 

(Author) 


A73-31540 # An offshore airport for Los Angeles - A case 

study. W. M. Schoenfeld (Los Angeles Department of Airports, Los 
Angeles, Calif.). In: International Conference on Offshore Airport 
Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings. 
Volume 1. New York, American Institute of 

Aeronautics and Astronautics, Inc., 1973, p. 114-1 16. 

As an opening for the offshore airport subject, a brief history of 
commercial aviation in Los Angeles is given. An early study for the 
need of an offshore airport was made, deeming such construction to 
be technically feasible. A subsequent consultant's report prepared for 
the Federal Aviation Administration questioned some of the design 
aspects, logistics problems, and declared the costs to be prohibitively 
exorbitant. The paper covers airspace and environmental considera- 
tions peculiar to the Southern California area, compares costs, and 
discusses plans now being implemented for the development of the 
Palmdale Intercontinental Airport to take care of future transporta- 
tion needs. (Author) 

A73-31541 # Status of off-shore airport - Miami. N. W. 

Arnold (Howard, Needles, Tammen and Bergendoff, Alexandria, 
Va.). In: International Conference on Offshore Airport Technology, 
1st, Bethesda, Md., April 29-May 2, 1973, Proceedings. Volume 1. 

New York, American Institute of Aeronautics 
and Astronautics, Inc,, 1973, p. 117-119. 

This paper discusses the reasoning which lead to the decision not 
to consider an off-shore site for a new major airport to serve Miami 
and South Florida. A brief examination of suggested off-shore sites 
indicated the necessity for extensive and detailed studies which 
would be justified only if it were demonstrated that a satisfactory 
on-shore site did not exist. There is a strong suspicion that an 
off-shore site could not be shown to be preferable to the recom- 
mended site in any case, (Author) 

A73-31542 jf Offshore airport planning in Osaka-Bay, Japan 

- New Kansai International Airport. T. Satoi (Kansai /Osaka/ 
International Airport Terminal Building Co., Ltd., Osaka, Japan). In: 
International Conference on Offshore Airport Technology, 1st, 
Bethesda, Md.. April 29-May 2, 1973, Proceedings. Volume 1. 

New York, American Institute of Aeronautics 
and Astronautics, Inc., 1973, p. 126-132. 

Discussion of offshore airport planning in Japan, and review of 
the alternative construction plans considered for Kansai International 
Airport. The relative costs and merits of such alternative construc- 
tion methods as those based on the reclamation, polder, pile-deck, 
and floating concept are examined for the various sites considered. 
Local community reactions are also reviewed. M.V.E, 

A7 3-31 543 H San Diego offshore airport study. C. J. Lord 
(Ralph M, Parsons Co., Los Angeles, Calif.). In: International 
Conference on Offshore Airport Technology, 1st, Bethesda, Md., 
April 29-May 2, 1973, Proceedings, Volume 1. 

New York, American Institute of Aeronautics and Astronautics, Inc., 
1973, p. 133-141. 

This paper summarizes the results of a study of the San Diego 
offshore airport. During the study seven offshore sites were 
investigated and evaluated. The proposed airfield includes a dual 
independent runway system designed to meet air carrier demand for 
San Diego to the year 1990 and beyond. The offshore airport 
includes all necessary airfield, terminal, parking, and access facilities. 
Each of the airport sites is analyzed and evaluated with regard to air 
traffic capacity, environmental impact, access, effects on the marine 
ecology and littoral regime, and construction cost. A numerical 
rating system compares unquantified evaluation factors which, in 
addition to the estimated costs of construction, are used as bases for 
determining the relative merit of each site. (Author) 

A73-31544 # Progress report on Tel Aviv offshore airport 

project. H. Marom (Airport Engineering Hugo Marom, Ltd., Lod 
International Airport. Israel). In: International Conference on 
Offshore Airport Technology, 1st, Bethesda, Md., April 29-May 2, 
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1973, Proceedings. Volume 1. New York, 

American Institute of Aeronautics and Astronautics, Inc., 1973, p. 
146-156. 5 refs. 

For Tel Aviv's shorthaut civil airport combined with a military 
base, an offshore intown site was selected which is adjacent to the 
existing, but inadequate, Dov Hos airport. The 560,000 sq m of 
reclaimed land {on fill) will support the main 2000-m runway and 
the 930-m cross-wir)d runway, with their parallel taxiways. A lagoon 
for recreational activities is provided between the main runway and 
the shore. Landing approach and takeoff climb paths, and holding 
patterns, are all over water. The onshore terminal facilities will be 
part of a vast civic center complex. The design respects all the 
airport's immediate neighbors: the municipality, the electric power- 
station, and the Atarim Marina-City, whilst meeting all CAA and Air 
Force requirements. (Author) 

A7 3^31545 # Toronto's new airport - The bureaucracy of 

government. J. C. Crang (MRAIC, Toronto, Canada). In: Interna- 
tional Conference on Offshore Airport Technology, 1st, Bethesda, 
Md,, April 29-Mav 2, 1973, Proceedings. Volume 1. 

New York, American Institute of Aeronautics and 
Astronautics, Inc., 1973, p. 157-161. 

The Canadian Government's intention to proceed with the 
construction of a second land-based jetport in the Toronto area in 
spite of environmental and community objections is deplored, and 
the merits of an offshore airport alternative are examined. Since 
Lake Ontario is a fresh deep water lake with a dense urban 
population surrounding it, it is believed to be the ideal place for an 
offshore airport. M.V.E. 

A73-31546 § Fog frequency and characteristics at the site of 

the proposed Naw York offshore airport, as compared with those at 
J. F. Kennedy International Airport - A preliminary report. R. K. 
Hinz, Jr. (New York, State University, Stony Brook, N.Y.). In: 
International Conference on Offshore Airport Technology, 1st. 
Bethesda, Md., April 29-May 2, 1973, Proceedings. Volume l! 

New York, American Institute of Aeronautics 
and Astronautics, Inc., 1973, p. 162-172. 47 refs. Research sup- 
ported by the State University of New York, 


A73-31547 § Practical aerodynamics of the An- 24 aircraft 

/2nd revised and enlarged edition/ (Prakticheskaia aerodinamika 
samoleta An-24 /2nd revised and enlarged edition/). L. E. Bogo- 
slavskii. Moscow, Izdatel'stvo Trarwport, 1972. 200 p. In Russian. 

The aerodynamic and design characteristics of the An-24 
medium-range airliner powered by two AI-24 turboprop engines are 
examined. The maximum weight is 21,000 kgf. The principal aspects 
of the flying technique are discussed, guidelines for handling the 
aircraft under various flight conditions are proposed. V.P. 

A73-31546 § Special equipment for civil-aviation aircraft 
and hdicopters /2nd revised and enlarged edition/ (Spetsiarnoe 
oborudovanie samoletov I vertoletov grazhdanskoi aviatsii /2nd 
revised and enlarged edition/). A. G. Gamulin and E. V. Sofronov. 
Moscow. Izdatel'stvo Transport, 1972. 376 p. In Russian. 

The design, principles of operation, and characteristics of 
modern aircraft and helicopter navigation systems, automatic control 
systems, electrical systems, oxygen equipment, and aircraft instru- 
ments arc discussed. Basic information on radio communications 
systems, radar systems, and radio navigation systems is presented. 

V.P. 

A73-31573 # Roll coupling moment of deflected wing- body 
combination. S. Tsukamoto (Tokyo, University, Tokyo, Japan). 
Tpkyo, University, institute of Space and Aeroneuticaf Science, 
Report no. 488, voL 37, Dec. 1972. p. 329-368. 9 refs. 

A ntethod of analysis based on the slender-body theory has been 
developed to investigate the characteristics of the roll coupling 
moment due to the flow induced by deflected wings and cross flow. 
The method makes use of conformal mapping of the well-known 


hydrodynamics and numerical integration. Flow patterns on the wing 
have been obtained in the form of elliptic integrals and are shown for 
various values of span to body radius ratio. Calculations have been 
performed for uniformly canted and elastically deflected wings in 
planar and cruciform wing-body combinations. It is shown that there 
exists a considerably wide region (from the root to 50-57% of the 
wing span) where induced velocity has negative sign for the 
elastically deflected wings. (Author) 

A73-31629 A generalized gas turbine model. G. S. Mueller 

(Waterloo, University, Waterloo, Ontario, Canada), fnternationaf 
Journal of Control . First Series, vol. 17, May 1973, p. 977-993. 14 
refs. Research supported by the Board of Trade and Ministry of 
Technology of England and National Research Council of Canada. 

A method of simulating the dynamic behavior of gas turbines 
based on the theory of one-dimensional flow is developed. The 
analysis results in two sets of spatial differential equations, contain- 
ing independent functions defining the gas flow phenomena taking 
place in the engine, whose integration allows evaluation of the time 
derivatives of the engine rotor speeds. The technique allows the 
inclusion of such phenomena as compression and expansion, heat 
transfer, area change, separation and mixing of gas streams, friction, 
drag, and combustion occurring individually or simultaneously in the 
gas turbine model. The method is general. In that any gas turbine can 
be modeled provided its gas flow processes can be defined. The 
results of an application to an actual engine are given. (Author) 

A73-31633 Israel Annual Conference on Aviation and 

Astronautics, ISth, Tel Aviv and Haifa, Israel, March 14, 15, 1973, 
Proceedings. Conference supported by the Ministry of Transport of 
Israel; Ministry of Defence of Israel, Armament Development 
Authority; Ministry of Commerce and Industry of Israel, et al. isreet 
Journal of Technology, vol. 1 1 , no. 1-2, 1 973. 99 p. 

Integral equations for nondestructive determination of buckling 
loads for elastic plates and bars are developed, and the buckling of 
cylindrical panels under nonuniform axial compression is examined. 
The buckling analysts of elastically constrained stiffened conical 
shells under hydrostatic pressure by the cc..ocation method is 
treated. Hybrid rocket combustion is investigated. Two-dimensional 
incompressible potential flow around multi-component airfoils, 
random techniques for flutter testing in wind tunnel and in flight, 
and forces and moments on a triaxial ellipsoid in potential flow are 
studied. Attention Is given to transverse velocity and pressure 
variations in finite journal bearings and cylinders, and to the solar 
radiation damping of a gravity-oriented satellite using the WKB 
method. Natural convection in aircraft fuel tanks is discussed. 

F.R.L 

A73-31837 Two-dimensional incompressible potential 

flow around multi-component airfoils. B. L. Coleman and Y. Roth 
(Israel Aircraft Industries, Ltd., Lod, Israel). (Israel Annual Con- 
ference on Aviation and Astronaudcs, fSth, Tel Aviv and Haifa, 
Israel, Mar. 14, 15, 1973.) Israel Journal of Technology, mo\. 11, no, 
1-2, 1973, p. 27-32. 8 refs. Research sponsored by the Ministry of 
Defence of Israel. 

The Martensen-Jacob method replaces the airfoil by a surface 
distribution of vorticity leading to a Fredholm equation of second 
type with one degree of freedom, corresponding to the circulation. 
The airfoil is replaced by line elements of constant vorticity and the 
integral equation by a matrix equation. The novelty is in calculating 
the matrix elements as the average mutual influence between line 
elements, leading to greater accuracy when neighboring parallel 
elements are concerned and automatically ensuring matrix singular- 
ity. Computational results are compared with known practical and 
theoretical pressure distributions. The programme used complex 
arithmetic. (Author) 

A73-31643 Natural convection in aircraft fuel tanks. G. D. 

Mallinson and G, de Vahl Davis (New South Wales, University, 
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Kensington, Australia). Osroef Annusi Conference on Aviation and 
Astronautics, 15th, Tel Aviv and Haifa, Israel, Mar. 14, 15, 1973.) 
Israel Journal of Technology, voL 11, no. 1-2, 1973, p. 89-101. ‘28 
refs. 

The wing of an aircraft in supersonic flight is subject to heat 
input from its upper and lower surfaces as a result of frictional 
heating. The degree of thermal stressing induced wilt be dependent 
on the rate at which this heat is transferred to the inner structure. In 
smooth level flight, natural convection currents established in wing 
fuel tanks contribute significantly to this heat transfer. This paper 
describes a theoretical and experimental study of the natural 
convection phenomena. A numerical method has been used to solve 
the governing equations of motion and energy, and to calculate the 
resultant fluid motion and heat transfer properties. An experimental 
study has shown that the numerical method is capable of predicting 
the motion with remarkable accuracy. {Author) 

A73-31670 if Finite chord effects on vortex induced wing 

loads. L. T. Filotas {Ministry of Transport, Ottawa, Canada). A/AA 
Journal, vol. 11, June 1973, p. 888-890. 

Extension of previous work by Filotas {1972) on vortex induced 
wing loads to some further analysis of wing-vortex interaction. It is 
shown that, for a vortex passing closely over the center section of a 
very large aspect ratio wing, the previously proposed liftir>g line 
solution overestimates the magnitude of the rolling moment by a 
factor of two. M.V.E. 

A73-31728 Tilt-table alignment for inertial-platform main- 

tenance without a surveyed site. G. E. Carlson (Missouri, University, 
Rolla, Mo.) and M. E. Bott {McDonnell Douglas Corp,, St. Louis, 
Mo.). IEEE Transactions on Aerospace and Electronic Systems, vol. 
AES-9, May 1973, p. 406-411. \ 

A method for aligning the rotary tilt table for an inertial- 
platform maintenance facility without surveying the site is analyzed 
and evaluated. The method utilizes multiple measurements of the 
tilt- table azimuth alignment error with different inertial platforms to 
determine a best estimate of the alignment error. Error analysis 
indicates that useful facility performance can be obtained with only 
a small number of measurements. The tilt-table alignment accuracy 
can be improved as more measurements of the alignment error are 
made during normal facility operation. (Author) 


A73-31731 An analysis of helicopter rotor modulation 

interference. I. Kadar {Grumman Aerospace Corp., Bethpage, N.Y.). 
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-9, 
May 1973, p. 434-441. 9 refs. 

In sate I lite-to -helicopter communications, interference exists on 
the incoming signal when the receiving antenna is located below the 
rotor blades. A bound is established for the performance of a 
coherent fixed-tone ranging system operating at L band in this 
interference environment. The scalar diffracted field beneath the 
rotating blades, at L band and above, is found to satisfy the criterion 
of Fresnel diffraction, and is computed using the techniques of 
Fourier optics. The diffracted field Is expressed in terms of a 
narrow-band signal. The amplitude and phase components are 
calculated from a Fourier Series expansion using the FFT algorithm. 
The significant harmonics of the phase component of the inter- 
ference combine with the base-band of the narrow-barid, phase- 
modulated ranging signal. (Author) 

A73-31737 Exfoliation corrosion of aluinirtum alloys. S. 

K. Ketcham and I, S. Shaffer (U.S. Naval Material Command, Naval 
Air Development Center, Warminster, Pa.), In: Localized corrosion - 
Cause of metal failure; Proceedings of the Symposium, Atlantic City, 
N.J., June 27-July 2, 1971. Philadelphia, 

An>erican Society for Testing and Materials, 1972, p, 3-16. 23 refs. 

This paper is a general review of the subject of exfoliation 
corrosion of aluminum alloys summarizing both published and 


unpublished work. Present thinking on mechanisms is presented. 
Susceptible alloys and the corrosive environments in which exfolia- 
tion occurs are discussed, as well as effect of varying degrees of 
exfoliation on static and dynamic fatigue strength of 7075-T6 and on 
life of an actual aircraft structure. Protective coatings and special 
heat treatments to minimize exfoliation are discussed. (Author) 

A73-31740 Significance of intergranular corrosion in high- 

strength aluminum alloy products. B. W. Lifka and D. 0. Sprowls 
(Aluminum Company of America, Chemical Metallurgy Div., New 
Kensington, Pa.). In: Localized corrosion - Cause of metal failure; 
Proceedings of the Symposium, Atlantic City, N.J., June 27-July 2, 
1971. Philadelphia. American Society for Testing 

and Materials, 1972, p. 120-144. 39 refs. 

The causes of susceptibility to intergranular corrosion in the 
2XXX and 7XXX aluminum alloys are reviewed, and the susr 
ceptibility of the various tempers with regard to product service- 
i'jility is placed in perspective. The intent has been to show that 
susceptibility to intergranular attack in an accelerated corrosion test 
does not preclude, per se, reliable serviceability. It is shown that the 
relative rating for resistance to exfoliation and stress corrosion 
cracking of the principal aerospace alloys arKi tempers does not 
follow a consistent trend with regard to whether or not intergranular 
attack can occur. F.R.L. 

A73-31743 * ff Advanced supersonic inlet technology. N. E. 
Sorensen, D. B. Smettzer, and E. A. Latham (NASA, Ames Research 
Center, Aerodynamics Branch, Moffett Field, Calif.). Journal of 
Aircraft, vol. 10, May 1973, p. 278-282. 13 refs. 

Recently, relatively new analytical procedures have been 
successfully used to design bleed systems for mixed-compression 
inlets designed to operate efficiently up to Mach number 2.65. The 
procedures used constitute a major advance in inlet technology by 
offering a promising approach to attain high internal and external 
performance for mixed-compression inlets that operate over a large 
supersonic Mach number range. Unfortunately, there is a lack of data 
describing bleed hole performance characteristics to verify these 
procedures at high Mach numbers. This paper briefly discusses the 
analytical procedures for designing advanced inlet systems and 
suggests facility modifications wherein the procedures can be verified 
on large-scale inlet models up to approximately Mach number 4.5. 

(Author) 

A73-31744 ff Nonplanar wings In nonplanar ground effect. 

J. E. Davis (Acurex Corp., Mountain View, Calif.) and G. L. Harris 
(California Institute of Technology, Pasadena, Calif ). Journal of 
Aircraft, vol, 10, May 1973, p. 308-312. 1 1 refs. 

A discrete singularity numerical method is developed for solving 
the problem of a wing in arbitrary nonplanar ground effect. 
Numerical calculations were performed for various thin, uncambered 
planar and nonplanar wings (including two wings connected in 
tandem) in planar and nonplanar ground effect. Some of the 
numerical calculations were corroborated by experiment. (Author) 

A73-31746*# Remarks on vortex-lattioe methods. G. R. 
Hough (NASA, Ames Research Center, Moffett Field, Calif.). Journo/ 
of Aircraft, vol. 10, May 1973, p. 314-317. 6 refs. 

Results are presented of some numerical experiments on simple 
planar configurations. The experiments serve to establish more 
precisely some ground rules for optimum lattice arrangements. In 
particular, the location of both the horseshoe vortex elements and 
the control points at which the surface boundary conditions are to 
be satisfied is uniquely determined. Questions of lattice arrangement 
are discussed together with numerical results and problems of control 
point location. G.R. 

t 

A73-31747 § Normal mode solution to the equations of 

motion of a flexible airplane. P. D. Schmitz (USAF, Aeronautical 
Systems Div„ Wright-Patterson AFB, Ohio). Journal of Aircraft, vol. 
10, May 1973, p. 318-320. 6 refs. 
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A73-31833 Influence of atr oxygen concentration on the 

thermochemical stability of jet fuels (0 vliianie kontsentratsii 
kisloroda v vozdukhe na termokhimicheskuiu stabirnost' reaktiv- 
nykh toplivl. la. B, Chertkov and R. M. Kolobova. Khimiis i 
Tekhno/ogifa TopUv i Masef. vol, 18, no. 5, 1973, p. 47-49. 9 refs. In 
Russian. 

Review of the operational circumstances under which jet fuels 
are used to propel supersonic aircraft. It is shown that fuel oxidation 
may be expected to drop to a minimal level at an altitude of 20 km 
while, in its interaction capabilities, the air approaches the character 
of an Inert gas. M.V.E. 


A73-31905 ^ An approximate method for the calculation of 

the velocities induced by a wing oscillating in subsonic flow (Un 
m^todo aproxtmado para el calcuto de las velocfdades inducidas por 
un ala, oscilando en el seno de una corriente $ubs6nica). F. J. Alvarez 
Vara, J. M. Poncel iniguez, and J. J. Martinez Garcia jEscuela 
T^cnica Superior de Ingenieros Aeronauticos, Madrid, Spain). 
Ingenierfa Aeron^tica y Astronautics, vol. 24, no. 128, Nov, -Dec. 
1972, p. 7-15, In Spanish, 

The perturbation velocity potential for the oscillating wing is 
investigated, taking into account an approximation provided by the 
linearized theory. Semianalytical expressions and alternative forms of 
functions are presented and asymptotic relations are derived for large 
values of the variable. G.R. 


A73-32063 Mathematical model for nonstationary linear 

aero-autoelasticitv. S. M. Belotserkovskii, {Akademiia Nauk $$$R. 
Dokiady, vol. 207, Nov. 21, 1972, p. 567 559.) Soviet Physics - 
Dokfady. vol. 17, May 1973, p. 1048-1050, Translation. 

The behavior of an elastic flight body is analyzed that moves 
through a continuous medium. The study of its flight control 
involves the combined solution of problems of aerodynamics, 
automatic control, and elasticity theory. This problem complex is 
therefore termed aeroautoelasticity. The analysis uses a rigorous 
approach based on linear nonstationary theory. M.V.E. 


A73-32126 § Comments to the integral equation of the 

supporting rectan^lar plane (Bemerkungen zur Integral^etchung der 
tragenden Rechteckflache) . H. Schubert j Halle, Universitat, Halle, 
East Germany). In: Continuum mechanics and related problems of 
analysis. Moscow, Izdatel'stvo Nauka, 1972, p. 

677-685. 6 refs. In German. 

A thin rectangular airfoil in parallel flow at a small angle of 
attack is considered. The flow characteristics are analyzed, taking 
into account the Prandtl theory of the acceleration potential {1936) 
with the Euler equatiorrs. The mathematical assumptions inherent in 
the analysis are discussed together with a transformation and the 
investigation of the obtained function. The integral equation derived 
is transformed into the integral equation of Weissinger (1963). G.R. 


A73-32163 A numerical integration method for the deter- 

mination of flutter speeds. A. J. Bell and D. M. Brotton (University 
of Manchester Institute of Science and Technology, Manchester, 
England), intemationai Journaf of Mechanicaf Sciences, vol. 15, June 
1973, p. 473-483. 9 refs. Research supported by the Science 
Research Council. 

A method of determining the flutter speed of a structural 
system using a numerical integration method is described. The 
response of the system to a random disturbance is determined at 
various wind speeds. From these the system dampings are calculated 
and the wind speed for which damping is zero is the flutter speed. 
The method has been developed for application to su$p 3 en$ion bridge 
problems in which the flutter modes are not known functions and to 
configurations involving structural and aerodynamic nonlinearities, 

(Author) 


A73-321 86 H Aircraft noise and prospects for its control. J. 
E. Ffowes Williams (Cambridge University, Cambridge, England) and 
D. 6, Crighton (Imperial College of Science and Technology, 
London, England). Science Progress, vol. 60, Winter 1972, p 
429-447, 5 refs. 

This article describes the progress achieved in the last 20 years in 
the theoretical understanding and practical control of a variety of 
noise source mechanisms which operate in jet engines. The main 
features of the noise fields associated with the jet exhaust, at high 
and low speeds, with rotating machinery and with sources within the 
engine are described, with an assessment of the current position, and 
of future trends, in the quest for the quiet aircraft. (Author) 


A73-32190 0 Fatigue tests of wing spar samples (Unavove 

zkousky vzorku pasnic kridia). V. Kahanek. Zpravodaj VZL U, no. 2, 
1973, p. 7 21. 7 refs. In Czech. 

Results of static and fatigue tests of lower wing spar elements 
typically used in the root sections of small trainer and passenger 
aircraft. The samples were tested at stress levels employed in testing 
complete wing structures. This made it possible to determine the 
scatter in fatigue properties required in calculations of safe fatigue 
life. Results obtained with 24 samples were used to construct an S-N 
curve that provides a quantitative measure of lifetime. T.M. 

A73’32191 0 Some findings from a preliminary fatigue 

experiment with model light-alloy specimens (Nektere poznatky z 
nastupniho unavoveho experimentu $ modelovymi vzorky z lehke 
slitiny). V. Nejedly. Zpravodaj VZiU, no, 2, 1973, p. 23-35. 16 refs. 
In Czech. 

Discussion of the results of fatigue tests carried out with a 
nonhomogeneous set of model specimens of the root section of 
helicopter main rotor blades. The preliminary tests considered were 
carried out with specimens made from an Al-Cu-Mg-Mn-Si-Cr-Ti light 
alloy. The initial results demonstrate the effects of a number of 
material and technological factors associated with the fabrication of 
these complex elements. The influence of these factors on the fatigue 
properties is evaluated using simple graph-analytical methods of 
mathematical statistics. T.M. 


A73-32194 * § Nudear air cushion vehides. J. L. Anderson 
(NASA, Lewis Research Center, Cleveland, Ohio). American 
Ordnance Association, High-Performance Ships Symposium, 
Washington, D.C., May 8, 9, 1973, Paper. 39 p. 42 refs. 

This paper serves several functions. It identifies the "state-of-the- 
art' of the still-conceptual nuclear air cushion vehicle, particularly 
the nuclear powerplant. Using mission studies and cost estimates, the 
report describes some of the advantages of nuclear power for large air 
cushion vehicles. The paper also summarizes the technology studies 
on mobile nuclear powerplants and conceptual ACV systems/ 
missions studies that have been performed at NASA Lewis Research 
Center. (Author) 


A73-32203 # A method for complex design of axial-flow 

compressor stages at the mean streamline (Metoda komplexniho 
navrhu stupne axialniho kompresoru na stredni proudnici), Z. 
Hujecek and V. Vanek. Zpravodaj VZLU, no. 1, 1973, p. 21-28, 5 
refs. In Czech. 


A73-32351 # Runway visual range (Startbahnslcht). F. 
Stauffert. Zeitschrift fiir Meteorofogie, vol, 23, no. 3-4, 1972, p. 
117-120. In German. 

The runway visual range has been defined by the ICAO as the 
greatest distance in takeoff or landing direction at which the runway 
or the light illuminating its boundaries can be seen from a point 
which is located at a height of 5 m above the runway center line. The 
various factors affecting the runway visual range are discussed, giving 
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attention to the light intensity, ideal achromatic threshold values, 
practical threshold values, and environmental brightness conditions. 

G.R. 

A73-323G2 Oallas/Fort Worth - A giant among airports. T. 

M, Sullivan IDallas/Fort Worth-Airport, Tex,), Airport Forum, May 
1973, p. 31,33-37, 39-42. In English and German. 

The jumbo jetport, going up midway between Dallas and Fort 
Worth, covers more than 27 square miles. On opening, the airport 
will provide a three-runway layout capable of simultaneous aircraft 
operations, with a total of 66 passenger gates and 12 cargo gates. 
Some 8,000,000 passengers are anticipated, during the first year of 
operations. The passenger will find himself concerned with only one 
small terminal area. Ticketing, check-in services and baggage check, 
as well as lunch counters and personal service facilities will be in 
close proximity to the check-in areas. Access roads and the internal 
transportation system are also discussed together with air cargo 
planning and the airport's impact on the environment. G.R. 

A73-32363 The difficulties of airport capacity planning. 

G. A. Champniss and C. J. Phillips (British Airports Authority, 
London, England). Airport Forum, May 1973, p. 43, 44 (5 ff.). In 
English and German. 

It is impossible to achieve perfection in the design of an airport 
because there are so many conflicting interests. While the airport 
designer will attempt to forecast the needs for ten to fifteen years 
ahead, many changes are likely which will have a serir)us effect on 
the operation of the airport. The main factors affecting the capacity 
of the airports include the passenger handling capability, the runway 
capacity, the capacity of the ground movement guidance and control 
system, the terminal area capacity, the apron capacity, the method 
of air traffic control operation, the ground access, the aircraft mix, 
and the weather, G.R. 

A73-32364 Roskilde • Copenhagen's first satellite. N. 

Thorsboll (COWICONSULT, Copenhagen, Denmark) and K. P. 
Harboe (Danmarks Tekniske Hojskole, Lyngby, Denmark). Airport 
Forum, May 1973, p. 53-61. In English and German. 

Roskilde airport is an element in a projected system of airports 
to serve the Copenhagen metropolitan area. The system will comprise 
a central airport for large commercial aircraft operations and a 
number of satellite airports along the boundaries of the metropolis to 
serve general aviation and some of the domestic traffic. The planning 
stage for the airport Is discussed together with the general layout, the 
pavements, drainage system, lighting and navigation aids, buildings, 
and figures concerning the major operations involved in building the 
airport. 

A73-32365 The VfW 614 on the airport G. Kern (Ver- 

einigte Flugtechnische Werke-Fokker GmbH, Bremen, West 
Germany). Airport Forum, May 1973, p. 77, 78, 8087. In English 
and German. 

A jet aircraft capable of replacing the often obsolescent 
propeller-driven models presently in use is needed for short-haul air 
travel, particularly in areas with low traffic volume. However, up to 
the present there has been no aircraft of suitable capacity and 
technology available for this purpose. In order to fill this gap, the 
VFW 614, a twin-jet low-wing aircraft, has been especially designed 
for economic low-density short-haul operation. The VFW 614 can 
carry 44 passengers over a distance of up to 650 nautical miles. The 
M45 H-501 engine is an advanced technology bypass model. Aspects 
of aircraft handling are discussed together with manoeuvrability on 
the ground and runway loads. G R- 

A73-32366 Airport fire precautions. L. Scheichl (Bundes- 

ministerium der Verteidigung, Bonn, West Germany). Airport 
Forum, May 1973, p. 101, 103, 104 {6 ff.). In English and German. 

The basic steps taken to preserve aircraft from fire must observe 
two principles, the principle of maximum distance between the 


danger areas, and the principle of separation of the ignition sources. 
Ground measures include air-navigation facilities, airpo>'t lighting, 
facilities and measures to eliminate the dangers due to obstructions 
and to overrunning the end of the runway, snow clearance, runway 
deicing, and fog dispersal. One special method of preventing crash 
fires is that of foaming the runway. Two mechanisms are discussed to 
explain the effect of the foam carpet. Various approaches of fighting 
crash fires are considered, giving attention also to fire fighting 
rockets and the fighting of crash fires on small or 'poor' airports. 

G.R. 

A73-32414 Aircraft noise: Should the Noise and Number 

Index be revised. London, HMSO, 1972. 14 p. $0.50. 

A comparison and evaluation of the findings of the first (1961) 
and second (1967) surveys of aircraft noise nuisance near London 
(Heathrow) Airport leads to recommendations based on technical 
grounds against modification .of the presently employed formula for 
calculating the Noise and Number Index (NNI). It is also considered 
that any change in such a well established scale as the NNI would 
have some disadvantages even if the modifications would in 
themselves be of benefit. T.M. 


A73-32415 Aircraft noise: Selection of runway sites for 

Maplin Airport. London, HMSO, 1972. 15 p. $0.50. 

A previous study on the choice of runway sites for an airport at 
Maplin, England is examined from the viewpoint of the significance 
of aircraft noise as a site selection factor. The quality of information 
supplied about noise effects in the form of the noise and number 
index <NNI) is evaluated in technical terms, and the impact of 
predicted noise levels on future urban growth in the vicinity of the 
airport is discussed. T.M. 


A73^ 32421 H Radio devices for flight vehicia control sys- 

tems (Radioustroistva sistem upravleniia letatel'nymi apparatami). 5. 
A. Volkovskii. E. 1. Onoprienko, and V. A. Savinov. Moscow, 
IzdateTstvo Mashinostroenie, 1972. 408 p. 38 refs. In Russian. 

Detailed information is presented concerning radio devices and 
radio system^ used for controlling various types of flight vehicles ■ 
rockets, spacecraft, and automatically controlled aircraft. The topics 
discussed include the principles of radio control of flight vehicles, 
radio signals and devices used in control systems, the effect of noise 
on radio communication, radio systems for measuring the coor- 
dinates of motion of flight vehicles, radio systems for transmitting 
data, radio complexes for controlling jet-powered missiles and 
aircraft, and radio complexes for controlling spacecraft. A.B.K. 

A73-32426 Electronics and civil aviation; International 

Conference, Paris, France, June 26-30, 1972, Reports. Volumes 1 8t 
2 (Electronique et aviation civile; Colloque International, Paris, 
France, June 26-30, 1972, Communications. Volumes 1 & 2). 
Conference sponsored by the Union des Associations Techniques 
Internationales and Socieie des Electriciens, des Electronidens et des 
Radioelectriciens. Paris, Editions Chiron, 1972. Volume 1, 629 p.; 
vol, 2, 475 p. In French and English. Price of volume 1, $13.45; 
volume 2. $11.90. 

The sessions were devoted to telecommunications, radar and air 
traffic control, navigation, reliability and safety, landing, and 
pilotage. Among the subjects discussed are computer aided design 
and testing of large antennas, runway surveillance equipment, 
elimination of clutter, various radar devices, air traffic control 
problems, self-reconfiguring computer complexes for ATC systems, 
automation, tracking methods, data processing systems, distance 
rneasuring equipment, Doppler VOR developments, inertial naviga- 
tion systems, operational surveillance of the 300B Airbus, and 
optimization of electronic equipment. Attention is given to a 
nonimage glide path antenna, bad weather automatic approach for 
helicopters, microwave guidance, and pilot display equipment. 

FR.L. 
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A73*32427 Application of digital transmis$ion$ to an 

Aerosst system {Application des transmissions num^riques d un 
systAme Adrosat). G. David (Telecommunications Radioelectriques et 
Teiephoniques, Le Pi essis- Robinson, Hauts-de-Seine, France). In: 
Electronics and civil aviation; International Conference, Paris, 
France, June 26*30, 1972, Reports, Volume t. 

Paris, Editions Chiron, 1972, p. 6*19. 10 refs. In French. 

To resolve the problems of compatibility imposed by the variety 
of supports to be considered and the information to transmit, an 
attempt is made to show the advantages of a system where all the 
information is digitized and transmitted with the help of a data 
transmission system of high output. Such a solution corresponds to 
the actual tendency where more and more the machines deal with 
each other without human intervention. The base digital channel 
should be capable of carrying on a telephonic conversation. The 
choice of a process of digitization of vocal signals, the use of a delta 
coding In a transmission network, control and surveillance, and the 
channeling of messages are discussed. F.R.L. 

473-32428 Data Link and Aerosat * Study of a common 

on*board equipment (Data Link et Aerosat • Interet d'un 6qulpement 
de bord commun), M. Duquenne (T4j^ommunication$ Radio* 
^lectriques et T4le|!^oniques, Le Plessis- Robinson, Hauts-de-Seine, 
France). In; Electronics and civil aviation; International Conference, 
Paris, France, June 26-30, 1972, Reports. Volume 1 . 

Paris, Editions Chiron, 1972, p. 20*32. In French. 

A review of the problems posed by the integration of on-board 
Data Link and Aerosat materials indicates that it is possible to define 
a common UHF receiver. The Data Link can make use of the 
emission amplifier of the Aerosat system. From the interface point, 
with the on-board equipment, studies now in progress should make it 
possible to arrive at a common solution. The possibility of 
integrating the two equipments appears more attractive than on the 
synoptic plan. p ^ ^ 

A73-32429 VOLMET transmission automation with the 

aid of the 'DECLAM^ system using a speech synthetizer (Auto- 
mahsation des emissions VOLMET d Taide du systdme "DECLAM' 
utilisant un synthetiseur de parole). D. Fiichy (CIT-Alcatel, Centre 
de Villarceaux, Nozay, Essonne, France). In: Electronics and civil 
aviation; Internationa! Conference, Paris, France, June 26-30, 1972, 

1, ' Paris, Editions Chiron, 1972] 

p. 66-73. In French. 


tronics and civil aviation; International Conference, Paris, France 
June 26-30, 1972, Reports. Volume 1. ' Paris' 

Editions Chiron, 1972, p. 125-135. In French. 

The control of air traffic is accomplished in France in the three 
centers of Paris, Aix-en-Provence, and Bordeaux, while the radar 
stations are distributed throughout the territory. So that the 
Controllers may have a complete radar image, it is Indispensable that 
the information can be relayed from the station to the control center 
over a distance which may reach several hundred kilometers. The 
system used is a narrow band digital relay carried by telephone line. 
On arrival at the control center the information enters directly into a 
computer which generates an entirely synthetic radar image which 
can feature the plots Issued from several radars, as well as 
alphanumerical information, F R L 

A73-32437 The air traffic control R & D pro$^am of the 

Federal Aviation Administration. D. R. Israel (FAA. Washington, 
D.C.). In: Electronics and civil aviation; International Conference, 
Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 148-163. 

A73-32438 Superposition of goniometric vectoii on the 

radar intage (Superposition des vecteurs gonio sur Timc^ radar). M. 
Millot (^cietd Industrielte des Nouvelles Techniques Radio- 
^lectriques et de I'Electronique Frangaise, Asni^res, IHauts -de-Seine, 
France) arni M, Neu (Rohde et Schwarz France, Paris, France). In: 
Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 164-170. In French. 

The advantages of radio direction finding involve its ability to 
function in conditions where radars can only work with difficulty 
(e.g., certain types of clouds, or a radar target so tow that it cannot 
be distinguished from a chain of mountains). On the other hand, a 
radio direction finder has advantages if it is desired to observe an 
aircraft which i$ outside the zone covered by a given radar. In this 
case, a biangutatlon or a triangulation, eventually superposed on a 
radar image, is of great Interest. In addition to the possibility of thus 
putting a direction finding display at the disposition of the 
controller, this superposition represents a procedure of identification 
of echoes presented on the radar screen which is not laborious. 

F.R.L. 


473-32431 The Corail radar - Automatic equipment for 

runway surveillance (Le radar Corail - Equipement de surveillance 
automatique des pistes). R. Davidson (Paris, A^roport, Paris, France) 
and M. Schneider (Laboratoire Central de Telecommunications, 
Villacoublay, Yvelines, France). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports, 
Volume 1. Paris, Editions Chiron, 1972, p. 

82-89. In French. 

The Corail radar ensures, under the most unfavorable conditions 
of visibility, the automatic surveillance of a runway and of the 
approach zone in the landing procedure. It compares at any instant 
the data which it recovers from different motions with preestablished 
criteria and releases an alarm to the control tower when an unusual 
event occurs. The flight controllers are immediately informed of the 
nature and locality of the incident, and can thus take the necessary 
precautions. The Corail is a monopulse Doppler radar. F.R.L. 


A73-32439 Self-reconfiguring computer complexes for 

A.T.C. Systems. M. Freedman (Plessey Co., Ltd., Wey bridge, Surrey, 
England). In: Electronics and civil aviation; International Con- 
ference, Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 171-177. 

A computer complex which has been specially designed for air 
traffic control systems is described which combines the advantages of 
two previous approaches, one of which was for an experimental 
electronic telephone exchange at Morris. 111., and the other the No. 1 
ESS (Electronic Switching System) which is now the standard 
medium-to- large telephone exchange in the United States. The 
computer complex uses only one or two redundant modules of each 
type, but includes built-in hardware for fault detection. It is 
suggested that anyone setting out to design an ATC system with an 
availability requirement similar to that specified for the U.S. en route 
system should seriously consider the use of self-reconfiguring 
computer complexes. F R L 


A73-32434 Use of associative processors for radar data 

processing in air traffic control systems. H. Ebert (Telef unken AG, 
Ulm, West Germany). In: Electronics and civil aviation; International 
Conference. Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 115-124. 

A73-32435 Relay of radar informatiorr (Deport des infor- 

mations radar). M. Faysse and M. Duquesne (Direction de la 
Navigation Aerrenne, Service Technique, Paris, France). In: Elec- 


473-32440 Hard/soft optimization of ATC systems (Opti- 

misation hard/soft des systgmes ATC). M. Lepetit (TVT, Meudon, 
Hauts-de-Seine, France). In: Electronics and civil aviation; Interna- 
tiona) Conference, Paris, France, June 26-30, 1972, Reports. Volume 
Paris, Editions Chiron, 1972, p. 178-184. In 

French. 

Derivation of criteria for the optimal selection of techniques to 
be used in radar information processing systems. The application of 
these criteria is illustrated by a specific example of hardware and 
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software selections made for the optimal implementation of a set of 
defined functions. M.V.E. 


A73*32441 Automation of the print'OUt of strips of flight 

plans for air traffic control (Auto mat isat ion de llmpression des strips 
de plans de vol pour le contrdle du trafic a6rien). M. Hebert (Socl4t6 
Anonyme d'Etudes et Realisations Nucl^aires, Paris, France). In: 
Electronics and civil aviation; International Conference, Paris. 
France. June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron. 1972, p, 185*192. In French. 

A73-32442 Functioning in multiprocessing of two 10020 

computers at the Bretlgny Eurocontrol Experimental Center {Fonc* 
donnement en multitraitement de deux ordinateurs 10020 eu Centre 
Experimental Eurocontrol de Br4tigny). A. Dumont (Compagnie 
Internationale pour Tlnformatique. V^llzy-Viliacoublay, Yvelines, 
France). In: Electronics and civil aviation; I nternational Conference, 
Paris, France. June 26-30, 1972, Reports, Volume 1. 

Paris, Editions Chiron, 1972. p. 193-202, In French. 


A73-32444 Automated system of mixed /civil and miti* 

tary/ control (Syttdme automatise de contrdle mixte /civil et 
militatre/). P. Abraham (Socik4 Industrietle des Nouvelles Tech- 
niques Radio41ectriques et de I'Electronique Francaise. Asni^res. 
Hauts-de-Seine, France). In: Electronics and civil aviation; Inter- 
national Conference, Paris, France. June 26*30, 1972. Reports. 
Volume 1. Paris, Editions Chiron. 1972, p. 

211-218. In French. 

Following definition of the requirements and functions of a 
mixed civil and military airspace control system, the air traffic 
control equipment and air-defense materiel capable of implementing 
such a system are discussed. As an example of a system of this kind, 
the MiNISTRIDA system, in particular, is described. M.V.E. 


A73-32445 CIRCA • An air traffic control system (CIRCA 

- Systems de contrdle de la circulation aerienne). M. Tetreau (ISS. 
Paris, France). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30. 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 219*225. In 

French. 

Review of the purposes, circumstances, functions, hardware and 
software organization, and operations start of the CIRCA air traffic 
control system. The considerable programmed- logic integration 
possibilities afforded by the CIRCA equipment and the latter's 
functional flexibility are discussed. M.V.E, 

A73-32446 Operational control. M. Farooq (International 

Civil Aviation Organization, Baghdad, Iraq). In: Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports. Volume 1. Paris, Editions Chiron, 1972, 

p 233-237. 

Operational control has been defined as the exercise of 
authority over initiation, continuation, diversion, or termination of 
flight. In many cases, it has become either impossible or un- 
practicable for the pilot in command to assess alone all the various 
factors requiring consideration prior to and during a flight operation. 
Approval of the flight plan requires generally joint agreement by the 
pilot in command and the qualified ground personnel. The continued 
assessment of weather information, monitoring of adequacy of fuel, 
and recommendations of alternative plans necessitate an extension of 
the preflight duties throughout the course of the actual flight 
operation. G.R. 

A73-32447 Some remarks on operational problems asso- 

ciated with the introduction of automatic data processing into atr 
traffic control. H. Gunter (EUROCONTROL, Brussels, Belgium). In: 


Electronics and civil aviation; International Conference, Paris, 
France, June 26-30. 1972, Reports. Volume 1. 

Paris, Editions Chiron. 1972, p. 238-246. 

A73-32448 MAOAP * Implementation of a large size real 

time data processing system, R. Ehrmanntraut (Eurocontrol, Beek, 
Netherlands). In: Electronics and civil aviation; International Con- 
ference, Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 247-258. 

Some historical facts and the purpose of the MADAP system are 
given. The operational, technical, and software characteristics of the 
system are explained in a way, so that the auditor may get an 
impression on the size of the system and the real -time software task. 
It is rather aimed at characterizing the system than describing it. 
After this, the different phases of the MADAP implementation are 
discussed, whereby false estimations at the beginning and the 
necessary remedy actions are highlighted. Some statistics are given 
concerning the staff situation, work allocation and usage of 
computer time. Finally it is tried to make an analysis of some events 
of the contract which may be considered as being successful. 

(Author) 


A73* 32449 PRS-system for determination of position of 

flight inspection aircraft for control of ILS-and VOR facilities. T. 
Breien (Trondheim, Universitetet, Trondheim, Norway) and B. 
ForsseM (Norwegian Institute of Technology, Trondheim, Norway). 
In: Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 277-282. 

A73-32451 A low-cost phased-array airborne weather 

radar. R. A. Applegarth (Aradar Corp., Plymouth Meeting, Pa.). In: 
Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 292-296. 

The phased-array X band radar described is suitable for use in 
light aircraft including single-engine types for weather detection and 
ground mapping. For use in a single-engine aircraft the entire antenna 
and transmitter/receiver must fit inside the wing with no bulges and 
with a minimum effect on the aircraft structure. The resolution 
displayed should provide sharply defined mapping of large bodies of 
water and shore lines. The design approaches selected to satisfy the 
various requirements are discussed. G.R. 

A73-32452 Doppler VOR developments in Australia. B. R. 

Johnson and J. G. N. Lee (Amalgamated Wireless /Australasia/, Ltd., 
Alwych, London, England). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 1. Paris, Editions Chiron, 1972, p. 

297-305. 12 refs. 

It is pointed out that Doppler VOR provides a VOR system 
which is entirely compatible with existing VOR receivers ar>d 
overcomes a wide variety of site problems whilst producing a 
fundamentally more accurate system. The economics of Doppler 
VOR are discussed together with system problems, giving attention 
to the blending function, the antenna system, and questions of 
ground measurement and monitoring. A system description is given, 
taking into account the transmitter, aspects of sideband generation, 
blending function generation, and reference modulation. Questions 
of flight measurements and instrumentation are also considered. G.R. 


A73-32453 Special VOR systems (Systdmes VOR 

sp^taux). M. de la Chapeile (Thomson-CSF, Levallois, Hauts-de- 
Seine, France). In: Electronics and civil aviation; international 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1, 
Paris, Editions Chiron, 1972, p. 306-315. In 

French. 
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Review of the French VOR system development effort, started 
in 1970 and aimed at the definition of a single type of equipment 
capable to operate on any site at performance levels meeting ICAO 
standards. The description of antenna systerrte, the effort's main 
application object, is given special attention. M.V.E. 

A73-32454 A VOR sensor of advanced design - The 

Bendix RVA-33A. J. L. Whittaker (Bendix Corp., Avionics Div., Fort 
Lauderdale, Fla.). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 316 323. 

Advances in available technology and the decision by the airline 
industry to define an ILS sensor for autoiand systems separate from 
the VOR sensor, have resulted in the development of a new VOR 
sensor of revolutionary design. Specific features which differentiate 
the RVA-33A from the device formerly used include receiver 
improvements, digital outputs, new analog outputs, constant devia- 
tion, data smoothing, and the absence of moving parts. G.R. 


A73<32455 Presentation of the area navigation computer- 

TCE-71 A. A. Beriot (Thomson-CSF, Malakoff, Hauts-de-Seine, 
France). In: Electronics and civil aviation; International Conference, 
Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 324-332. 

A description of the system is presented, giving attention to the 
navigation computer unit, the control display unit, and the auto- 
matic data entry unit. The system operating modes are discussed 
together with sensor inputs, system concept, aspects of lateral 
navigation, vertical navigation, waypoint parameter storage, arxi 
reversion to serwor outputs. Questions of system Input and output 
are considered together with the control display unit and system 
main features ar>d specifications. G.R. 


Haute-Garonne, France). In: Electronics and civil aviation; Interna- 
tional Conference, Paris, France, June 26-30, 1972, Reports. Volume 
1. Paris, Editions Chiron, 1972, p. 357-364. In 

French, 

Review of the passive and active monitoring provisions meeting 
the operational supervision requirements of the A 300 B airbus. A 
discussion of the visual and aural routine and emergency-warning 
active indicator system is followed by a brief outline of the passive 
system of digital flight data recording, acquisition, and entry. M.V.E, 

A73- 32459 The safety, the reliability, and redundancy in 

the automatic flight control system of the A300-B Airbus (La 
security, la fiabilit§, la redondance dans le systdme de contrfile 
automatique du vol de T Airbus A300-B). J. Bodtn (Societe Frangaise 
d'Equipements pour la Navigation Aerienne, Velizy-Vjllacoublay, 
Yvelines, France). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 365-376. In 

French, 

A73-32460 Onboard electronic equipment optimization 

and redundancy (Optimisation des ^quipements electrorriques de 
bord et redondance). J. de Cor lieu (Thomson-CSF, Bagneux, 
htauts-de-Seine, France). In: Electronics and civil aviation; Inter- 
national Conference, Paris, France, June 26-30, 1972, Reports, 
Volume 1, Paris, Editions Chiron, 1972, p. 

377-384. In French. 

The optimizetion of redundancy in application to onboard 
electronic equipment for civil and military aircraft is discussed. In 
particular, the hypotheses underlying the concept of reliability are 
reviewed, along with future trends in the philosophy and practices of 
reliability and redundancy. M.V.E. 


A73-32456 Principle and results of the Doppler VOR 

system. H. Popp (Standard Elektrrk Lorenz AG, Stuttgart, West 
Germany). In: Electronics and civil aviation, International Con- 
ference, Paris, France, June 26^30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p, 333-345. 

In the national airway structures, cockpit navigation of civil 
aircraft is primarily accomplished by reference to the VOR/DME 
radio navigation system. The azimuth and distance information \vhen 
processed by an airborne computer can be used as basis for area 
navigation. The bearing information transmitted by a VOR station 
can suffer deterioration of signal quality as a result of wave 
propagation disturbances. The Doppler VOR practically eliminates 
the drawbacks of the conventional VOR system. The degree of signal 
quality improvement under poor siting conditions corresponds to a 
factor between 5 and 8 as operationally demonstrated. By insertion 
of an additional frequency-modulated reference signal, the bearing 
accuracy can be increased to plus or minus 0.5 degree. (Author) 

A73-324B7 The MGC 30 inertial system (Lc systdme 

inertiel MGC 30). J. Hardouin (Soci^t^ d' Applications G^n^rales 
d'Electricit^ etde M^canique, Paris, France). In: Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports, Volume 1. Paris, Editions Chiron, 1972! 

p. 346-355. In French. 

Description of the French MGC 30 inertial navigation system 
designed to meet fully but economically the requirements of civil 
aviation. Following a review of the physical and technological aspects 
of its design, with special attention to its inertial platform, 
gyroscopes, accelerometers, electronics, and digital subassembly, the 
ease of its maintenance is discussed, along with its application range. 

M.V.E. 

A73-3246S Operational monitoring of the A 300 8 airbus 

(Surveillance opdratronnelle de ('airbus A 300 B), M. Le Bouar and 
A. Moline (Soci4t4 Nationale Industrielle Aerospatiale, Blagnac, 


A73-32461 An ILS sensor for fail operative autotnand 

systems - The Bendix R1A-32A. J. L. Whittaker (Bendix Corp., 
Avionics Div., Fort Lauderdale, Fla,). In; Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports. Volume 1. Paris, Editions Chiron, 1972, 

p. 385-394. 

The receiver sections of the RIA-32A, in both the localizer and 
the glide slope, are conventional superheterodynes. Fixed tuned 
bandpass is utilized together with preselectors and triple conversion. 
Two areas were given particular attention in the receiver design, 
including the IF selectivity package and the AGC filter. The 
deviation circuits are discussed together with the integrity monitor, 
the failure mode and the effect analysis, the self- test features, and 
the malfunction memory, G.R. 

A73-32462 ARINC-573 recordirtg system - Application to 

maintenance (Systdme d'enregistrement ARINC 573 - Application 4 
la maintenance). C, Jouvenot (Soci^t^ de Fabrication d’ Instruments 
de Mesure, Massy, Essonne, France), In: Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports. Volume 1 . i Paris, Editions Chiron. 1972, 

p. 405-412. In French. 

Discussion of the use of data from onboard flight parameter 
recorders in the solution of problems of aircraft maintenarxre and for 
improving the cost efficiency of airborne materiel. While the art of so 
using these flight record data is as yet far from perfection, such a 
utilization of these data is illustrated by a few specific examples 
including the cases of the Mercure and A-300 Airbus aircraft 
prototypes. M.V.E. 


A73-32463 A non-image ^ide path antenna. 0. H. Longva 

(Trondheim, Universitetet; Norwegian Institute of Technology, 
Trondheim, Nonvay). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26 30, 1972, Reports. Volume 1. 

Paris. Editions Chiron, 1972, p. 426-432. 
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The described design of the glidefwth antenna for an tLS system 
lakes into account the specifications of the Convention of Interna- 
Pasadena, Calif.}. Opticai Engineering, vol. 11, Nov.-Dee. 1972, p. 
119-126, Contract No. NAS7 100. 

The digital star tracker represents a novel departure from 
previous analog designs in terms of circuit implementation and 
operational capabilities. As an element of an all-digital spacecraft 
control system, it combines proven tow-level analog signal processing 
with digital error control and command functions. Additional 
capabilities that are obtainable with the digital circuitry include 
programmable intensity threshold gates, commanded electronic 
pointing control, and an acquisition/control algorithm which 
minimizes the effects of straylight disturbances. The capabilities 
inherent in the implementation have been successfully demonstrated 
in a laboratory model of the instrument. (Author) 

A73-32464 An instrument approach system for Hong- 

Kong International Airport. E. J. Proctor (Civil Aviation Depart- 
ment, Queensway, Hong Kong). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 1. Paris, Editions Chiron, 1972, p. 

433-445. 

Hong Kong has but a single runway extending into the sea for 
which one approach is provided with Instrument L a ndirrg guidance in 
more or less the conventional configuration. The other approach to 
the runway is currently a visual one necessitating two 45 deg turns 
because of nearby mountains and airspace restrictions. In an effort to 
provide some form of instrument guidance on this approach, certain 
feasibility trials have been carried out with the normal elements of an 
Instrurnent Landing System and which would provide guidance for 
approaching aircraft to within two miles of touchdown after which a 
visual approach with one 45 deg turn would be required for landing. 
This paper deals with the ideas behind, and the feasibility trials of, an 
unusual Instrument Approach System at Hong Kong International 
Airport. (Author) 

A7 3-32465 Automatic helicopter approach m poor visibili- 

ty (L'approche automatique dos hdlicoptdres par mauvaise visiMlitfi). 

0. Autechaud (Societe de Fabrication d'Instruments de Mesure, 
Massy, Essonrte, France). In: Electronics and civil aviation; Interna- 
tional Conference, Paris, France, June 26-30, 1972, Reports, Volume 

1. Paris, Editions Chiron, 1972, p. 446-452. In 
French. 

Problems associated with helicopter landing approaches in poor 
visibility are discussed, along with the flight security aids designed to 
solve these problems. Following a review of typical civil and military 
helicopter tasks, and of helicopter -flight and landing-approach 
peculiarities, particularly in poor visibility, a brief description is given 
of the nature and capabilities of some French materiel including 
ground facilities and onboard equipment that make possible safe 
automatic helicopter landing approaches. M.V.E. 

A73-32467 The SYDAC system (Le syst4me SYDAC). M. 

Presles (Direction de la Navigation Adrienne. Service Technique, 
Paris, France). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions .Chiron, 1972, p. 463-473. In 

French. 

Description of the landing system SYDAC (French acronym for 
C-band landing system) that operates on 5000 MHz and uses the 
classical ILS angular coding method. Less costly than ILS, SYDAC 
uses simplified onboard equipment. Originally designed for meeting 
tactical military needs, a civil aviation SYDAC version has been 
designed for secondary airports, including STOL ports and minor 
Alpine airports, that cannot afford I LS. M.V.E. 

A73-32468 Microwave guidance in relation to the new 

operational requirements. J. Benjamin (Royal Aircraft Establish- 
ment, Radio Dept,, Farnborough, Hants., England). In: Electronics 
and civil aviation; International Conference, Paris, France, June 


26-30, 1972, Reports. Volume 1. Paris, Editions 

Chiron, 1972, p. 474-483. 5 refs. Research sponsored by the Civil 
Aviation Authority of England. 

Several civil and military statements of operational requirements 
now exist for microwave guidance systems. All are provisional and 
may be modified in due course. A common feature has been the 
change in emphasis compared with current landing systems from 
‘^idance' to 'position measurement,' The widest variations are 
concerned with coverage requirements. Implications of position 
measuring capability, and operational configurations and choice of 
coordinate measuring system are discussed. Microwave propagation is 
considered, treating problems of shadowing and of fading due to 
ground reflections. Aspects of the microwave landing system are 
reviewed. F.R.L. 

A73-32469 Scanning beam landing system for civil avia- 

tion in the 1970's. F. X. Kelly (Cutler-Hammer, Inc., AIL Div„ 
Farmingdale, N.Y.), In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 484-492. 

Scanning beams simultaneously provide wide volumetric 
coverage, highly precise information which is equally accurate at any 
point In the coverage, and means for discrimination against signal 
reflections and obstructions that are inevitable at many sites. The 
ground equipment produces two separate fan-shaped scanning beams. 
One sweeps horizontally across a relatively broad sector, e.g., 20 deg 
either side of the runway centerline, and the other sweeps vertically 
from about 20 deg above the horizontal down to the horizontal. The 
equipment and procedures are described and discussed. It is 
considered that this technology can provide solutions to specific 
problems for civil aviation pending the implementation of the 
microwave landing system. F.R.L. 

A73-32470 The 'AIL-CO-SCAN^ system of landing (Le 

systdme d'atterrissage 'AIL-CO-SCAN'), M. Adam (Engins MATRA, 
S.A., V6lizy-Villacoublay, Yvelines, France). In: Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports. Volume 1. Paris, Editions Chiron, 1972, 

p. 493-502. In French. 

The CO-SCAN system of landing is the latest of scanning beam 
equipments developed by a division of Cutler-Hammer for the 
requirements of STOL aircraft and helicopters. Within the frame- 
work of its department of airport layout, the Matra company was led 
to study an economical system whose installation is not restricted by 
the environment. CO-SCAN is a scanning beam landing system which 
features 'localizer* and 'glide' functions. In practice, the system 
provides an approach window 13.5 km wide and 6.7 km high at a 
distance of 18.5 km from the beacon. F.R.L. 

A73- 32471 Situation errors in microwave landing systems 

(Las erreurs de situation des systdmes d'atterrissage en micro-ondes). 
P. Fombonne (Thomson-CSF, Gennevilliers, Hauts-de-Seine, France). 
In: Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports, Volume 1. 

Paris, Editions Chiron, 1972, p, 503 512. In French. 

The future landing system should be much better protected than 
the ILS against the effects of multiple paths. This is a requirement 
which is found at the head of all operational specifications. If only 
the framework of system indicators of angles which constitute the 
majority of numerous proposed solutions is considered, a simple and 
effective means of procuring the radio link between the ground 
station and the aircraft would consist of equipping the former with a 
directional antenna. When considering only situation errors, the 
beating beam system combats them in a very effective way. It 
consists of refraining from radiating the energy where it is not useful. 
For the Doppler system to rival the beating beam system, it would be 
necessary to complicate the power supply to the network or install 
an on-board tracking filter. F.R.L, 

A73-32472 Electronics and piloting (Electronique et pilot- 

aga). J. C, Buck (Organisme du Contrdle en Vol, Paris, France). In: 
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Electronics and dvil aviationj International Conference, Paris, 
France, June 26-30, 1972, Reports, Volume 1, 

Paris, Editions Chiron, 1972, p, 513-516, In French. 

The piloting loop consists of observations of the real track by 
means of available instruments, evaluation of separations between 
the observed track and the track desired, working out of track 
correction orders, and transmission of the orders by action on the 
flight controls. So that pilotage is correct, it is necessary that the 
different elements of the loop - i.e., the instruments, the pilot, and 
the aircraft possess certain qualities. It is there that electronics 
intervenes. Electronics and piloting instruments, electronics and 
airline pilot training, and electronics and flying qualities are 
discussed. F.R.L. 

A73- 32473 Efficient flight management - A step forward 

in flight safety. E. Marmisolle-Daguerre (Sperry Rand France, 
Puteaux, Hauts-de*Seine, France). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 1. Paris, Editions Chiron, 1972, p. 

535^544. 

Following a review of early blind flying instrumentation and 
procedures, present-day devices are described and discussed. The 
Sperry zero reader, a pioneer flight director system, was developed to 
relieve the pilot's burden. The Sperry Integrated Instrument System 
arrived in time for the first generation of jet transports. The most 
critical instrument for short-term flight management is the attitude 
direction indicator, Horizontal situation indicators provide a semi- 
pictorial display of ground track data. The radio magnetic indicator 
has undergone considerable change in adapting to technological 
progress. The instrument comparison monitor is an integrity assess- 
ment tool. A useful device for easing crew workload is the thrust 
rating system. Some future devices such as advanced cathode-ray 
tube displays are discussed. F.R.L. 

A73-32474 Electronics and the pilotage of the Concorde 

(L'diectronique et le pilotage du Concorde). R. Deque (Soci^t^ 
Nationale Industrielle Aerospatiale, Blagnac, Haute-Garonne, 
France). In; Electronics and civil aviation; International Conference, 
Paris, France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 545-553. In French. 

In recent aircraft, and especially with the appearance of the 
SST, electronics finds application In practically all systems. The 
importance of electronics in the fields of flying qualities and pilotage 
of the Concorde is discussed. The problems of pilotage and the 
solutions adopted to resolve diem are outlined. The systems 
described include electric flight controls, an artificial system of 
restitution of forces, an electric trim computer, autostabilizers, an 
automatic throttle, and an automatic pilot. The systems were 
required to be safe in normal operation and in case of breakdown, be 
of minimum size and complexity, and be easy to maintain in service. 
Results of numerous tests carried out on the ground and in flight are 
described. F.R.L. 

A73- 32475 System of electric control of surveillance of 

the control surfaces of the Concorde (Systdme de commande 
^ectrique de surveillance des gouvernes du TSS Concorde). H. 
Boulva (Thomson-CSF, Issy-les-Moulineaux, Hauts-de-Seine, France), 
In: Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 554-563. In French. 

The Concorde will be the first commercial aircraft in the world 
truly equipped with elearic linkage flight controls. The mechanical 
system is a safety linkage which does not intervene in any way in the 
course of supersonic flight. The basic concepts which led the 
constructors to envisage such a system are to improve the perfor- 
mance of the aircraft by nearly eliminating hysteresis, to reduce the 
friction forces considerably, and to ensure a more exact return of the 
control surfaces to zero. It is also expected that the integration of 
the systems can be improved. The aircraft is equipped with six 
elevons and two directional control surfaces. The Thomson-CSF 
equipment is described in detail, with discussion of principles. F.R.L. 


A73-32476 The lowering of minima of third-lavel and 

business aircraft (L'abaissement des minima des avions d'affaires et 
du troisidme niveau). M. Chalimon (Soci^t^ Franpaise d'Equipements 
pour la Navigation Adrienne, V^lizy-Villacoublay, Yvelines, France). 
In: Electronics and civil aviation; International Conference, Paris. 
France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 564-575. In French, 

The product considered is an aircraft of small or medium weight 
which must carry passengers and freight from one point to another. 
All the devices put on board the aircraft must work together for the 
success of this mission. The criteria taken into account are price, 
speed and range, comfort, reliability, safety, and simplicity of 
operation. The Mini-Tapir system is described, which is a com- 
promise between the different criteria envisaged. The apparatus 
includes detectors for vertical control, a gyrometer and an accelerom- 
eter, and a static pressure reference. The Mini-Tapir system was 
conceived to satisfy Categories I and II weather minima. F.R.L. 

A73-32477 The application of the mini-computer to the 

computation of the N 1 limit of a jet engine (L'applicatton du 
mini'calculateur au calcu! du N 1 limite d'un r^cteur). L. 
Camberlein and G. Ferlet {Socl6t^ d'Applications Generales d'Elec- 
tricit6 et de Monique, Division A^ronautique, Paris, France). In: 
Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 576-586. In French. 

The evolution of technology has made it possible to develop 
small universal digital computers which lend themselves particularly 
to decentralized computation systems aboard aircraft. The system of 
computation of the N 1 limit of the engines of the A300-B Airbus is 
an example of significant utilization. The principles are reviewed and 
the apparatus is described, with emphasis on the characteristics of 
the UTD minicomputer, which can be used in many other aircraft 
equipments, such as inertial navigators, aerodynamic central stations, 
automatic pilots, and AIDS. F.R.L. 

A73- 32478 New structure of on-board microcomputen 

using large-scale integrated logic circuits (Nouvelle struct'ire de 
micro-calculateurs embarques utilisant des circuits logiques int^rfe d 
grande echelle). J. Zirphile and J. C. Belmonte (Society G^nerale de 
Constructions Electriques et M^caniques Alsthom, Grenoble, 
France). In: Electronics and civil aviation; International Conference, 
Paris, France. June 26-30, 1972, Reports. Volume 1. 

Paris, Editions Chiron, 1972, p. 587 596. t1 refs. In 

French. 

A73-32479 Civil avionics - The last quarter century and 

the next one. P. J. Klass. In: Electronics and civil aviation; 
International Conference, Paris, France. June 26-30, 1972, Reports. 
Volume 2. Paris. Editions Chiron. 1972, p. 

686-699. 

A blueprint for the future drafted 25 years ago by the Radio 
Technical Committee for Aeronautics was based on using higher- 
frequency radio navigation aids such as VOR and distance measuring 
equipment, both of which were largely in the experimental stage. 
Primary radar was expected to play a key role in the terminal area, 
but the principal ground-based sensor for ATC was projected to be 
secondary radar and the airborne transponder. The driving force 
behind future predictions is the certainty that the number of civil 
aircraft which must be accomodated will increase. There must be 
increased use of automation, with extensive use of microelectronics. 
Line-of-sight limitations impose operational restraints in certain parts 
of the world, and can be eliminated by use of artificial satellites, 
Possible procedures are considered in detail. F.R.L. 


A73*324B0 Digital modulation procaikiras adapted to 

aeronauticel transmissions by satellite (Procddes de mcidulatiom 
num4riques adapts aux transmissions a^ronautiques par satellite). C. 
Olier (Telecommunications Radioelectriques et Teiephoniques, Le 
Plessis-Robinson, Hauts-de-Seine, France). In: Electronics and civil 
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aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports, Volume 2. Paris, Editions Chiron, 1972, 

p. 706-722. 5 refs, In French, 


A73-32461 T ech nologies applicable to the development of 

an onboard L-band transmitter (Technologies applicables ^ la 
realisation d'un ^motteur de bord on bande L). J. Maupetit (Soci6t6 
Anonyme de Telecommunications. Paris, France). In: Electronics 
and civil aviation; International Conference, Paris, France. June 
26-30. 1972, Reports. Volume 2. Paris. Editions 

Chjron, 1972. p. 723-730. In French. 


A73-32482 Automation of the Yugoslav AFTN network 

and Its future expansion (Automatisation du reseau AFTN Yougo- 
slave flt son expansion future). B. Marinkovic (Savezna Uprava za 
Civilnu Vazdusnu Plovidbu, Belgrade, Yugoslavia). In: Electronics 
and civil aviation; International Conference, Paris, France. June 
26-30, 1972, Reports, Volume 2. Paris, Editions 

Chiron, 1972. p, 731-740. In French, 

The actual configuration of the Yugoslav Aeronautical Fixed 
Telecommunications Network (AFTN) is based on the principle of 
two networks in star form, because of the separation of the country 
in two regions for reasons of air traffic safety- The regions are 
Belgrade and Zagreb, The authorities undertook automation to 
eliminate the Inconveniences of the network and the actual centers 
according to experience acquired by the exploitation of different 
automatic systems throughout the world, and by study of docu- 
mentation of modern equipment. Given the flexibility of the 
automatic digital computer -controlled system, it is possible to 
envisage an expansion of the system over the short and long terms. 

F.R.L. 

A73-32483 Some characteristics of automated systems of 

air traffic control (Quelques caracteristiquei des systdmes auto- 
fnatis6s de controle de la circulation a^rienne). R. Bufin (EURO- 
CONTROL, Brussels, Belgium). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26*30, 1972, Reports. 
Volume 2. Paris, Editions Chiron. 1972, p. 

741-752, In French. 

Whatever may be the differences in the basic philosophy or the 
technique of development of flying control systems, they all have a 
point in common, i.e., systems of information processing in real 
time. It was considered useful to separate the common characteristics 
of these systems while taking the opportunity, as a function of 
acquired experience, notably at Eurocontrol, to provide indications 
of certain particular solutions. An attempt is made to examine the 
systems of information processing in real time for the control of air 
traffic by regrouping their characteristics in three categories: those 
which arise because these systems are intended for air traffic control, 
because the systems are in real time, and because the systems are 
'overall systems,' F.R.L* 

A73-32484 Application of the visualization of radar in- 

formation in television (Application de la visualisation 
d' informations radar en television). C. Georges (TVT, Meudon, 
Hauts-de-Seine, France). In: Electronics and cIvM aviation; Inter- 
national Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 2. Paris, Editions Chiron. 1972. p. 

753-763. In French. 

Among the images presented and put at the disposal of air 
traffic controllers, television takes a preponderant part. In effect, the 
visualization of images of air traffic control in rooms said to be 
daylight illuminated is more and more an operational imperative. The 
synthetic visualization, at a high rate of renewal of information of air 
traffic control issuing from automated systems of radar information 
processing could be secured by a system of television visualization, 
thus making it passible to increase the reliability and availability of 
the information without profoundly modifying the conditions of 
exploitation. F.R.L. 


A73-32485 The London Air Traffic Control Centre radar 

data processing system. F. K. Spokes (Civil Aviation Authority. 
London, England) and P. Q. Stubbs (Plessey Co., Ltd,. Weybridge, 
Surrey, England). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 764-772. 

During the last decade, the U.K, Air Traffic Control Display 
System has evolved from the crude form of dark display of primary 
radar, to the highly sophisticated system of today where synthetic 
displays of primary and secondary data, viewed in a bright 
environment, will be operational by the end of this year. This 
development has been carried out in a number of phases and the 
paper describes how this was implemented. In a project of this 
complexity it was necessary to resolve many problems as they arose. 
This was achieved by close co-operation between the Authority and 
industry. (Author) 


A73-324S6 Graphical distribution in colors adapted to 

traffic control (La visualisation graph ique en couieurs adaptee au 
controle de trafic). G, Melchior (C)T-Alcatel, Paris, France). In: 
Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 773-790, In French. 

Following a study carried out in the Laboratories of Marcoussis, 
Center of Research of the CGE, the Division of Electronic 
Applications of CIT-ALCATEL developed a graphic peripheric of 
high performance: the VG 1610 system. The characteristic which 
makes the device original and of interest is color. Commercial 
production and marketing has been achieved. The graphic visualiza- 
tion offers this improvement without any opposing disadvantages 
concerning the other performances. F.R.L. 

A73-32487 Operational utilization of an aeronautical 

satellite system for air traffic control over the North Atlantic. M. 
O'Hagan and G. H. Stephens (Plessey Co., Ltd., Weybridge, Surrey, 
England). In: Electronics and civil aviation; International Con- 
ference, Paris, France, June 26-30, 1972, Reports, Volume 2. 

Paris, Editions Chiron, 1972, p. 791-799. 

A73-32488 Procedures and ground methods associated 

with the exploitation of a system of aeronautical satellites (Proce- 
dures et moyens au sol associes a I'exploitation d'un systime de 
satellites aeronautiques). J. de Barbeyrac arxj P. G. Caumon (Soci^t^ 
d'Etudes des Systemes d'Automation, Paris, France). In: Electronics 
and civil aviation; International Conference, Paris, France, June 
26-30, 1972, Reports. Volume 2, Paris, Editions 

Chiron, 1972, p. 800-81 1. In French, 

Attention is first given to an exposition of the actual state and 
the developments foreseen in the air traffic situation above the North 
Atlantic, under the double aspect of the channeling of communica 
tions between the aircraft and the ground, and the control of traffic. 
There follows a presentation of the principles of procedures of 
control and the channeling of communications which could be 
established thanks to a system of geostationary satellites. Some 
factors concerning certain ground elements of this system are 
discussed. F.R.L. 


A73-32489 Guidance of aircraft according to techniques 

of trajectory plotting with a clock (Guidage des avions d'aprds les 
techniques de la trajectographie a I'horloge). J. Besson and J. Boil lot 
(ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France). In: Elec- 
tronics and civil aviation; International Conference, Paris, France, 
June 26-30, 1972, Reports. Volume 2, Paris, 

Editions Chiron, 1972, p. 812-827. 8 refs. In French. 

A73-32490 Precision DME equipment. D. Grazianj 

(Fabbrica Apparecchiature per Comunicazioni Elettriche Standard 
S.p.A,, Milan, Italy). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26 30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 828 838. 
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Civil and mil iary authorities considered it necessary to adopt 
precision DME as a complementary aid to the new microwave 
landing system. The accuracy was to be better than 8 m, and since 
such accuracy is not possible with the ICAO DWE, new techniques 
had to be developed solving both the problems of accuracy and 
security on the L band. A frequency hopping principle is described in 
which it is proposed to stay on each hopped channel for 3 msec 
{dwelling time), employing 0.1 msec for hopping from one channel 
to the other {settling time). F.R.L. 

A73-32491 Area navigation operational overview. R. J. 

Hallabeck {Eastern Air Lines. Inc., Flushing, N.V.), In: Electronics 
and civil aviation: International Conference, Paris, France, June 
26-30, 1972, Reports. Volume 2. Paris. Editions 

Chiron, 1972, p. 839-845. 

An STOL demonstration was conducted by Eastern Air Lines in 
1968 in conjunction with McDonnell-Douglas, Breguet, Decca, the 
FAA and other supplementary avionics equipment manufacturers to 
investigate the feasibility of area navigation. In this demonstration on 
the Northeast Corridor (Boston to Washington) area navigation 
concepts were authenticated. There is an indication of a significant 
saving of time on all segments. Air traffic controller acceptance 
provided the major difficulty. F.R.L. 


A73-32492 Limitations in the use of all-electric systems 

for vital application in civil aircraft. C. Britnell (Civil Aviation 
Authority, London, England).. In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p. 

846-854. 

Electronic systems employed for vital applications in civil 
aircraft invariably have to contain a number of independent channels 
to ensure that the probability of loss of the whole system during a 
single flight is adequately remote. The great advantage of using this 
technique is only achieved if single faults which can affect all 
channels or otherwise cause total system failure can be eliminated. 
The difficulty of proving beyond doubt that such faults do not exist 
is seen to be hindering the application of electronic systems to civil 
aircraft and in some Instances is resulting in non-electric subsystems 
being retained for use should the primary electronic system fail. 

{Author) 


A73-32493 Study of the integrity of an equipment - 

Application to radio altimeters for category 111 landing (Recherche 
d'integrite d'un equipement - Application auK radioalti metres 
d'atterrissage categoric III). R. Gallois and J. P. Landrot (Tele- 
communications Radioeleciriques et Telephoniques, Le Plessis- 
Robinson, Hauts-dc-Seine, France). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p, 

855-860. In French. 

A73^32494 System of recording based on partial on-board 

processing (Systeme d'enregistrement fonde sur un traitement partiel 
a bord). C. Gouillon (Union de Transports Adriens, Le Bourget, 
Seine-St-Denis, France), In: Electronics arxJ civil aviation; Inter- 
national ConfererKe, Paris, France, June 26-30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p. 

861-876. In French. 

When KLM, SAS, Swissair, and UTA {KSSU) decided to 
standardize their future fleet of large aircraft, one of the objectives 
was to equip these aircraft with an elaborate system of recording 
which could be used both as a management tool and for technical 
and operational studies. The regions in which the companies expect 
to profit are flight safety, flight analysis, development of an 
automatic landing system, and surveillance of systems and aircraft 
performances, e.g., engines and fuel consumption. The system of 
acquisition and recording of data (Aircraft Integrated Data System) 
which KSSU installed on its Boeing 747 and McDonnell Douglas 


DC- 10 aircraft is in fact a very elaborate system which ensures the 
surveillance and the recording of about 400 parameters during all the 
flight phases. The system comprises an on-board digital computer 
which computes overlimits, analyses and preliminary diagnoses, 
visualization of information, and makes possible selective recording 
of essential information. F -R-E. 


A73-32496 Analysis of the reliability of airborne material 

in an airline company - Objectives and methods (L'analyse de la 
fiabilite du materiel volant dans une compagnie aerienne - Objectifs 
et methodes). J. L. Lesage (Secretariat G6n4ral a I'Aviation Civile, 
Paris, France). In: Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 877-890. In 

Prench. 

All major airlines carry out a permanent follow-up of the 
reliability of their airborne material. Overall, the methods utilized at 
Air France are not unique, and can be found in other European and 
American countries. This is due to the very good relations which 
exist between the technical services of different companies, which 
favor the exchange of information or new methods. Reliability is 
defined as a method of maintaining safety at an acceptable level, and 
a method of reducing costs. In the course of the last ten years the 
balance sheet of reliability studies at Air France has been largely 
positive, F.R.L. 

A73-32496 AIDS and operational flight control (AJ.D.S. 

et controle opirationnel des vol$). M. Rohou (Air France, Direction 
du Materiel, Orly, Val -de-Marne, France). In: Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports. Volume 2. Paris, Editions Chiron, 1972, 

p. 891-894. In French. 

Discussion of the merits of aircraft integrated data systems 
(AIDS) for use on commercial passenger aircraft. Assessed as a means 
for verifying the soundness of each aircraft system's utilization, for 
studying incidents affecting flight safety and control, and for 
gathering data for flight statistics, AIDS is shown to be a valuable 
tool for optimizing the operation of commercial aircraft. M.V.E. 


A73-32497 Microwave holography application to landing 

without visibility (Application de Thoiographie hertzienne d Tatt^r- 
rissage sans visibilite). S. Lefeuvre (Ecole Nationale Sup^rieure 
d'Electronique, d'Electrotechnique, d'Informatique et d'Hydrau- 
lique, Toulouse, France) and J. Pavaux (Ecole Nationale de I'Avia- 
tion Civile, Toulouse, France). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p. 

906-915. In French. 

The applicability of microwave holography to all-weather 
landings is discussed. Following a review of holography fundamentals 
and the microwave usability limits compatible with sharp-image 
holography, various implementation alternatives capable to ensure 
all-weather landing safety are presented. M.V.E. 


A73-32498 ItS localizer antenna for difficult locations. O. 

P. Hakonsen (Trondheim, Universitetet; Norwegian Institute of 
Technology, Trondheim, Norway), In: Electronics and civil aviation; 
International Conference, Paris, France, June 26-30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p. 

916-927, 

The localizer antenna system is usually positioned at the far end 
of the runway, as seen from an approaching aircraft. It radiates two 
signals of identical frequency, the C5B and the S80 signals. The 
localizer antenna may be a linear array, orthogonal and symmetric 
with respect to the runway center line. Steps taken to obtain an 
improved localizer antenna system are discussed, giving attention to 
the selection of log-periodic dipole antennas. G.R. 


356 



A73 32509 


A73-32499 Need end requirentents for the ILM- R. Schil 

ling (Swissair AG, Zurich Airport, Switzerland). In: Electronics and 
civil aviation; International Conference, Paris, France, June 26-30, 
1972, Reports. Volume 2. Paris, Editions Chiron, 

1972, p. 928-934. 

It is concluded on the basis of weather statistics that problems 
presented by the occurrence of fog will be essentially solved if 
operations in the case of RVR's of about 150 m are possible. It is 
very desirable that short and long haul fleets should have such 
operational capabilities. A number of fundamental methods for 
obtaining these capabilities are discussed, taking into account 
fail-operational autoland, approaches for fog dissipation, and fail- 
passive autoiand plus visibility augmentation. G.R. 

A73-32500 PB-75 flight guidance system. D. L. Beckman 

IBendix Corp., Avionics Div., Teterboro, N.J.). In: Electronics and 
civil aviation; International Conference, Paris, France, June 26-30, 
1972, Reports. Volume 2. Paris, Editions Chiron, 

1972, p. 935-947. 

The flight ^jidance system examined is considered primarily for 
medium to large jet transports where basic Cat I HA operation is 
required. The required devices can be installed into existing air 
frames without primary control system modification. A system 
description is presented, giving attention to system operating modes, 
ILS control laws, redundancy and monitoring, torque slaving, and 
the built-in test capability. G.R. 

ATS'SZSOl FCS-70 flight guidance system. A. T. Kirch- 

heln <Bendix Corp., Avionics Div., Fort Lauderdale, Fla.). In: 
Electronics and civil aviation; International Conference, Paris, 
France, June 26*30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 943-964. 

The new flighi guidance system was designed primarily tor 
general, aviation, commercial and military transports, with specific 
attention to interchangeability, growth, maintainability, and integra- 
tion between the autopilot and flight director. A system descri ption 
is presented, giving attention to functional capabilities, the aug- 
mentation control laws, questions of the autopilot/flight director 
integration, the attitude director indicator, built-in test equipment, 
and problems of line maintenance. G.R, 

A73-32502 The testing and evaluation of an experimental 

Doppler landing guidance system. F. G. Overbury, P. K. Blair 
(Standard Telecommunication Laboratories, Ltd., Harlow, Essex, 
England), and J. M. Jones (Royal Aircraft Establishment, Fam- 
borough, Hants., England). In: Electronics and civil aviation; 
International Conference, Paris, France, June 26*30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p. 

965-975. 


A73-32503 The multipath challenge for the microwave 

landing system. L. L. Sanders (ITT Gilfillan, Inc., Van Nuys, Calif.). 
In; Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 976-986. 

One of the important objectives of a new microwave landing 
system (MLS) is a substantial improvement in freedom from siting 
effects compared to the current UHF/VHF ILS. This should provide 
improved accuracies at currently instrumented airports and make it 
practical to install the microwave equipment at airports where it is 
not feasible to install the UHF/VHF ILS, In this paper, the various 
forms of multipath reflection effects are categorized so that an 
engineering evaluation can be made of the success in achieving this 
goal. A typical model is given for each situation, together vk/ith 
estimates of the characteristics of the reflected signals. The major 
problems for the elevation guidance element include highly reflective 
ground and rising terrain in the approach zone. Multipath problems 
for the azimuth guidance element include reflections from large 
hangars and aircraft. There are also unique problems from moving 
aircraft, (Author) 


A73-32504 M.A.D.G.E. Microwave Aircraft Digital 

Guidance Equipment; Description of the system (M.A.D.G.E. - 
Microwave Aircraft Digital Guidance Equipment: Description du 
systeme). C. Viret (Societe d'Optique, de Mecanique, d'Electricite et 
de Radio, Argenteuil, Val-d'Oise, France), In: Electronics and civil 
aviation; International Conference, Paris, France, June 26-30, 1972, 
Reports. Volume 2. Paris, Editions Chiron, 1972, 

p. 987-1002. In French. 

A73-32505 The MADGE system - Operational results and 

stretch potential. M. Derwent (MEL Equipment Co., Ltd., Crawley, 
Sussex, England). In; Electronics and civil aviation; Internationa! 
Conference, Paris, France, June 26-30, 1972, Reports. Volume 2. 

Parrs, Editions Chiron, 1972, p. 1003-1012. 

Two years of test flying enables an accurate evaluation of the 
MADGE system to be given. The results obtained are discussed, also 
the influence of parasitic reflections (multipath signals). The tests 
were principally carried out by the Royal Aircraft Establishment, 
also by NATO during an evaluation of four different systems at Saint 
Raphael (Frejus). The MADGE system has the possibility of being 
extended to provide the following; (1) landing aid for civil aviation, 
(2) area navigation, and (3) automatic data transmission in conjunc- 
tion with a ground system or a satellite. (Author) 


A73-32506 Electronic displays of flight information. J. H. 

Sones (Smiths Industries, Ltd., Cheltenham, Glos., England). In; 
Electronics and dvil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 1013-1022. 

Electronic displays are very useful because they provide the 
precise data required only at the time when the data are needed. 
Besides, the data are presented in a manner in which they can be 
easily assimilated. The employment of the cathode ray tube makes it 
possible to display a wide variety of parameters at once in a fairly 
small space. The characteristics of the electronic head-up display are 
discussed together with the symbols used for providing the informa- 
tion, the function of a typical head-down display, advances in 
colored displays, and questions of device installation. G.R, 

A73* 32507 Flight-control head-up display (Dispositif de 

pilotage tSte haute). M. Martin (Thomson-CSF, Issy-Ies-Mouljneaux, 
Hauts-de-Seine, France). In; Electronics and civil aviation; Inter- 
national Conference, Paris, France, June 26*30, 1972, Reports. 
Volume 2. Paris, Editions Chiron, 1972, p. 

1023-1032. In French. 

Discussion of the assessed advantages of a flight-control head-up 
display providing information on the velocity vector, angle of attack, 
potential slope, and real or synthetic ground reference data. Two 
types of equipment are discussed: a simple one for flight by visual 
observation in good visibility, and a complex one for instrument- 
based flight. M.V.E, 

A73-32508 Experimental testing of flight-control head-up 

displays (Experimentation de dispositif $ de pilotage t#te haute). M. 
Berjat (Compagnte Nationale Air France, Orly, Val -de-Marne,. 
France). In; Electronics and civil aviation; International Conference, 
Paris, France, June 26-30, 1972, Reports, Volume 2. 

Paris, Editions Chiron, 1972, p. 1033-1046. In French. 
Discussion of the results of a series of flight tests performed 
since 1965 upon five flight-control head-up display systems 
developed in France. The test purposes, system design, equipment 
installation particulars, and obtained results pertaining to each test 
series are reviewed, along with the merits of each system tested. 
Some targets for future research are pointed out. M.V.E. 

A7 3-32509 Experimental approach for utilization of 

cathode ray tube piloting instruments (Approche expSrimentale da 
rutiiisation des instruments de pilotage i tube d rayons cathodiques). 
R. Matichard (Society Industrielle des Ncxjvelles Techniques Radio- 
electriques et de TEIectronique Francaise, Asnieres, Hauts-de-Selne, 
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France). In: Electronics and civil aviation; International Conference, 
Paris, France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron. 1972, p- 1047-1055, In French. 

A73-32510 Instrument-panel electronic display system 

(Disposttif dlectronique de visualisation sur planche da bord). M. 
Coussediere (Thomson-CSF, Malakoff, Hauts-de-Seine, France). In; 
Electronics and civil aviation; International Conference, Paris, 
France, June 26-30, 1972, Reports. Volume 2. 

Paris, Editions Chiron, 1972, p. 1056-1065. In Frer>ch. 

The electronic display design desiderata generated by present 
and future aircraft performance trends are discussed, along with 
presently mastered or developing techniques and technologies that 
hold promise to fulfill these desiderata. Current instrument panel 
design philosophy is reviewed and illustrated by specific design 
accomplishments. M.V.E. 

A73-32511 Training simulator for civil aviation schools 

(Simulateur d'entrainement pour les ecoles d'aviation civile). G. 
Burny (Ateliers de Constructions Electriques de Charleroi, Charleroi, 
Belgium). In: Electronics and civil aviation; International Con- 
ference, Paris, France, June 26-30, 1972, Reports. Volume 2. 

Paris. Editions Chiron, 1972, p. 1066-1075. In 

French. 

Review of the considerations that led to the adoption of 
selected design problem solutions in the development of a general- 
purpose training simulator for civil-aviation student pilots. In 
particular, the principal design and operational characteristics of the 
SIACEC 301 simulator are described. M.V.E. 

A73-32547 # STOL and ATC. G. A. Gilbert. CATCA 
Joamaf, vol. 5, Spring 1973, p. 4-8. 

Short haul STOL service can satisfy both metropolitan and rural 
transportation requirements. Typical stage lengths are under 500 
miles and vary in duration from 16 minutes to perhaps two hours. 
Air transportation modes considered include the intercity mode, the 
intraurban mode, the regional jetport mode, the intrastate mode, the 
recreational mode, and the natural resources mode in which n»en and 
supplies are transported to remote areas. STOL landing/takeoff 
facilities are discussed together with questions of reliability and 
delays, STOL approach/departure profiles, STOL impact on ATC, 
navigation artd surveillance, ATC system support, and prototype 
STOL operations. G A 

A73-32551 . Role of the Juridical Committee of the Inter- 

national Civil Aviation Organization in the elaboration of air law 
(Role du Comite juridique de TOrganisation de Taviation civile 
Internationale dans I'elaboration du droit aerien). G. Guillaume. 
SecPBtariat General a {'Aviation Civile, Revue, May 15, 1973, p. 
13-19. In French. 

A73-32552 The capacity concept (Le concept de ca- 

pacite). G. Nepveu de Villemarceau and J.-M. de Raffin-Dourny. 
Secretariat G4n4rai a ('Aviation Civile, Revue, May 15, 1973, p. 
30-33. In French. 

An attempt is made to clarify the concept of hourly airport 
capacity or, more generally, of an air traffic control system. 
Following a treatment of the hourly landing and takeoff capacity 
concept in terms of hourly demand as a function of mean waiting 
time, a statistical definition is offered that is independent of the 
mean wait time parameter. M.V.E. 

A73-32553 All-weather landing - An economic analysis 

{ L'atterrissage tout temps - Analyse economique). M. Fourneyron. 
Secretariat G4n4ral a f 'Aviation Civile, Revue, May 15, 1973, p. 
34-40. In French. 

Discussion of the technology and economics of all-weather 
landing, and review of its overall merits. Following a brief survey of 
the ground and airborne equipment involved, the results of recently 
performed analytical studies of benefits and costs are summarized, 

M.V.E. 


A73-32554 History, evolution, and role of the Civil 

Aviation Secretariat General (Histoire, evolution et role du Secre- 
tariat general a T Aviation civile). C. Collet. Secretariat General a 
f'Aviatian Civile, Revue, May 15, 1973, p. 41-52. In French. 

Review of the genesis, evolution, and current status of the office 
of Secretary General for Civil Aviation since its inception in 1920. 
Special attention is given to the present organization of the 
administrative, technical, and advisory services and to the data 
processing systems and management structure. M.V.E. 

A73-32555 Freight - The most elusive air transportation 

activity (La fret - Activite la plus insaisissable du transport aerien). J. 
Audoin. Secretariat General a t' Aviation Civile, Revue, May 15, 
1973, p. 59-67. In Frer»ch. 

Some of the factors involved in the air cargo transportation 
growth since 1945 are discussed. This growth is shown to have 
evolved far less regularly than the concurrent one of air passengers. 
Growth predictions of cargo transportation by air are presented for 
the next ten years. M.V.E. 

A73-32B56 Maintenance of public transportation aircraft - 

Evolution of methods (L'entretien des avions de transport public - 
Evolution des methodes). M. Gouet. Secretariat General a T Aviation 
Civile, Revue, May 15. 1973, p. 72-78. In French. 

Brief review of conventional approaches to aircraft maintenance, 
and discussion of present and future trends. Traditional visual and 
mechanical materiel inspection techniques and the practice of 
applying corrective action only after findings indicating Its need have 
been obtained are shown to give way to materiel corMdition 
monitoring techniques made possible by maintenance-biased design 
and by various other procedures including ultrasonic, X- and 
gamma-ray inspection, and lubricating and hydraulic fluid analyses, 
that make costly inspection dismountings unnecessary. It is felt that 
at some time in the future the e><pendable equipment coruept may 
do away altogether with the need for maintenance. M.V.E. 

A73-32557 Civil aeronautics research (La recherche aero- 

nautique civile). R. Chanut. Secretariat GenSral a /'Aviation Civile, 
Revue, May 15, 1973, p. 79-85. In French. 

The changing circumstances of civil aviation research and 
progress are examined and discussed. In the past, progress was 
spurred by The fierce competition among carriers which would 
usually lead one of them to order new equipment while it was still in 
the design stage only to be soon followed by all the other carriers. 
Merciless competition among aircraft manufacturers also stimulated 
research and progress. Since the start of the present decade, the 
economic crisis in air transportation due largely to the new 
competition of nonregular carriers and the Boeing 747 introduction 
have changed the old patterns. Economic survival is the most urgent 
concern of carriers and improving air transportation economics is the 
most pressing task of civil aviation research. A concerted European 
effort is recommended. M.V.E. 


A7 3- 32558 The D.IM.A. program of action (Le programme 

d'action de la D.N.A.). J.-M. Giraud (Direction de la Navigation 
Aerienne, Paris, France). Secretariat Generaf a 1' Aviation Civile, 
Revue, May 15, 1973, p. 88-98, In French. 

Review of some of the problems faced by the French air traffic 
control authority, D.N.A, (abbreviation for Direction de la Naviga- 
tion Aerienne). France's position at the crossing of air lanes 
connecting northern and southern Europe by the intercontinental 
East-West air lanes is shown to generate a number of challenging 
en-route and terminal airport area problems. Various approaches to 
the solution of these problems are explored and discussed. M.V.E. 

A73-32559 Evolution of radio navigation (L'evolution da 

la radionavigation). B. Palayret (Direction de la Navigation Aerienne, 
Service Technique, Paris, France). Secretariat General a I'Aviation 


358 



A73 32660 


Civile, Hevue, May 15, 1973, p.99-106. In French. 

Review of recent French developments in the field of radio 
navigation and landing aid equipment. New Thomson-CSF ILS'371, 
VOR'TAH-511, and DME TAH-720 major airport and airline equip- 
ment pot on the market in 1971, 1972, and 1973, respectively, is 
discussed, along with simplified ILS-372 and BB-VOR, as well as 
SYDAC equipment for smaller airports. M.V.E. 


A73'32SG0 The nuisance abatement effort (La lutte 

contre les nuisances). J,-P. Roche (Direction de la Navigation 
Aerienne, Service Technique, Paris, France), Secretariat G4n4rai a 
r Aviation Civile, Revue, May 15, 1973, p. 106-112. In French. 

Discussion of some of the technological and social aspects of 
aircraft noise and noise abatement problems. Following a review of 
the origin of the airport noise problem, the latter's neutralization 
through noise-reducing aircraft design, removal of populations from 
the vicinity of airports, and noise-minimizing patterns of airport 
operation is considered. M.V.E. 

A73-32561 Technical studies and research on airport 

infrastructure (Les etudes et recherches techniques sur Tinf restruc- 
ture aeroportuaire). P. Marty. Secretariat General a TAviation Civile, 
Revue, May 1 5, 1973, p. 133-140. In French. 

Review of recent studies on airport runway design, construction, 
and testing procedures. Special attention is given to airport studies 
concerning the load carrying capacity, antiskid characteristics, and 
draining properties of runways. Runway surface regularity control 
arxf optimal leveling procedures are discussed, along with various 
arresting devices and runway stress gauging techniques. M.V.E. 


A73- 32562 Meteorological satellites in the service of aero- 

nautics (Les satellites met^orologiques au service de Faeronautique). 
A. Villevieille (MetTOrologie Nationale, Bureau de M^^orologie 
Spatiale, France). Secretariat Genera! i T Aviation Civile, Revue, May 
15, 1973, p. 160-168. In French. 

Space-based meteorology is expected to supply at the end of the 
present decade the essential part of meteorological observations. It is 
shown that, when this happens, aeronautics should be one of the 
maior beneficiaries of this development in terms of both aviation 
safety and economy. M.V.E. 


A73-32563 Development of meteorological instrumenta- 

tion for airports (Developpement de Tinstrumentation meteo- 
rologique sur les aerodromes). C. Fichaux and A. Bettan (Meteo- 
rologie Nationale, Centre Technique et du Materiel, Trappes, 
France). Secretariat Genera! a 1' Aviation Civile, Revue, May 15, 
1973, p. 175-179. In French. 

Description of some of the meteorological equipment that is to 
be used at the Roissy-en-F ranee International Airport which is to be 
put in service in March 1974. In particular, the TNA 1500 telemeter 
for measuring the cloud base height and the LYNX transmission 
meter for measuring the runway visibility range are discussed. M.V.E. 

A73-32581 § The flow around wings of arbitrary planform 
in the case of supersonic flow - A computational method (Die 
Umstrdmung von Flugeln beliebigar Grundrisse bei Oberschall - Ein 
Berechnungsverfahren). W. Schmidt. Aachen, Rhein isch-Westfalische 
Technische Hochschule, Fakultat fiir Maschinenwesen, Dr.-log. 
Dissertation, 1972. 104 p. 22 refs. In German. 

Presently known approaches for determining wing design 
parameters in the case of supersonic aircraft are reviewed, giving 
attention to the lift problem, the displacement problem, questions of 
coordinate transformation, Hancock's method, the Evvard procedure 
extended by Friedel, the partial plane method of Diesinger, and the 
approach proposed by Fenain. Certain disadvantages in these 
approaches are to be overcome by a new method based on linear 
potential theory. Theoretical relations are derived for steady flows. 


An extension of the approach to cover unsteady flows, however, is 
possible. The parameter values obtained with the new method In the 
case of lift and displacement studies arc very accurate. An example 
shows the suitability of the computer program incorporating the new 
approach for the wing design in the case of a given pressure 
distribution. 6.R. 


A73-32653 Survival and Flight Equipment Association. 

Annual Symposium, 10th, Phoenix, Ariz., October 2-5, 1972, 
Proceedings. North Hollywood, Calif., Western Periodicals Co.; 
Canoga Park, Calif., Survival and Flight Equipment Association, 
1972. 1 17 p. $17.50. 

The survival and rescue of endangered aircraft crew members 
and passengers are treated in papers dealing with protective equip- 
ment, ejection systems, survival procedures, and search and rescue 
operations. Attention is given to survival equipment problems 
discovered in actual sea escape and evasion episodes In Southeast 
Asia, measures for head restraint during acceleration, multiple- 
occupant flotation devices, behavioral stress response to passenger 
briefings and emergency warning systems on commercial airlines, 
engineering solutions to air piracy, injuries induced by high speed 
ejection, evaluation of jet fuels from the viewpoint of enhancing 
aircraft combat survivability, evaluation of fabrics for thermal 
protective clothing, and safety in a manned space laboratory. 

Individual items are announced in this issue. T.M. 

A73-32654 Restraint of the head during acceleration. E. 

Hendler and M. Schulman (U.S. Naval Material Command, Naval Air 
Development Center, Warminster, Pa.). In: Survival and Flight 
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz., 
October 2-5, 1972, Proceedings. North 

Hollywood, Calif., Western Periodicals Co,; Canoga Park, Calif., 
Survival and Flight Equipment Association, 1972, p, 26-29. 

The heads of volunteer subjects, who were exposed to vertical 
and horizontal inertial loads, were restrained by using an inflated air 
bag placed under the chin. The present report describes the 
technique used in applying impulsive loads to the body and in 
measuring the resultant displacements of the head. Although bag 
development is continuing, results obtained so far have indicated that 
this kind of device may prove effective in reducing nonimpact types 
of head injury and in maintaining optimum pre-ejection posture in 
ejection seats without face curtains. Some of the problems yet to be 
solved are discussed. (Author) 

A73-32659 Certification program for the DC-10 slide/raft. 

W. H. Shook (Douglas Aircraft Co., Long Beach, Calif ). In: Survival 
and Flight Equipment Association, Annual Symposium, 10th, 
Phoenix, Ariz., October 2-5, 1972, Proceedings. 

North Hollywood, Calif., Western Periodicals Co.; Canoga Park, 
Calif., Survival and Flight Equipment Association, 1972, p. 43-45. 

(n early November of last year. National Airlines took delivery 
of the first aircraft in the United States which was certified for use 
with evacuation slide/rafts as part of the standard equipment. The 
certification process for the slide/raft was unique in that no FAA 
Technical Standard Order was available to judge the acceptability of 
the slide/raft concept. In order to prove the concept, Douglas and 
Pacific Inflatables (PICO) presented a test plan to the FAA in early 
August for evaluation and approval. This test plan included nine 
major items which were considered critical by Douglas and PICO. 
These items were: (1) interface with the airframe, (2) reliability of 
the slide/raft, (3) pressure retentio'n, (4) lighting of the sllde/raft, (5) 
pool tests to prove capacity rating, (6) sea trials to prove seaworth- 
iness, (7) personnel evacuation rate of the slide/raft, (8) on aircraft 
testing, and (9) compliance and/or compatibility with applicable 
regulations. (Author) 

A73-32660 Behavioral stress response related to passenger 

briefings and emergency warning systems on commercial airlines. M. 
A. Becker (USAF, Aeromedical Evacuation Squadron, Van NuysAir 
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National Guard Base; California State University, Los Angeles, 
Calif.}. In: Survival and Flight Equipment Association, Annual 
Symposium. 10th. Phoenix, Ariz„ October 2-5. 1972, Proceedings. 

North Hollywood, Calif., Western Periodicals 
Co.; Canoga Park, Calif., Survival and Flight Equipment Association, 
1972, p. 46-50. 1 1 refs. 

A survey of U.S. air carrier accidents between July 1954 and 
June 1964 which Involved land planes terminating their flights in 
water revealed that of the 1266 passertgers and crew members on 
board these 23 aircraft, 720 (56.9%) died. Many deaths were 
attributable to 'behavioral inaction.' Various incidents confirming 
this viewpoint are described. Airline safety procedures are normally 
based on a set of assumptions which have not been tested and may 
be unwarranted. Recommendations are made for changes which 
could increase the survivability for passengers following aircraft 
accidents. These recommendations involve briefings, practice, special- 
ized passenger training, simplicity in directions, standardization, and 
load planning. F.R.L. 


A73-32661 A new approach to aircraft exterior lighting. J. 

K. Crosley (U.S. Army, Aeromedical Research Laboratory, Fort 
Rucker. Ala.). In: Survival and Flight Equipment Association, 
Annual Symposium, IQth, Phoenix, Ariz., October 2-5, 1972, 
Proceedings. North Hollywood, Calif., Western 

Periodicals Co.; Canoga Park, Calif., Survival and Flight Equipment 
Association, 1972, p. 51-53. 

Results of in flight research to determine the most effective 
means of increasing aircraft visibility in the daytime through the 
judicious use of exterior-applied paints and tapes. Concurrently, 
in-flight studies have also been performed to evaluate the use of high 
intensity lighting as another method of enhancing daytime aircraft 
conspicuity. These studies have shown that xenon gas-filled discharge 
tubes are capable of beir^ effective visual stimulators and have led to 
the design and fabrication of a day/night lighting System for U.S. 
Army aircraft application. A system of this type is deemed 
appropriate for installation on civilian as well as other military 
aircraft, and would significantly aid in the reduction of midair 
collisions. (Author) 

A73-32662 An engineering solution to air piracy. A. P. 

Kelley (Talley Industries, Inc., Mesa, Ariz.). In: Survival and Flight 
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz., 
October 2-5, 1972, Proceedings. North 

Hollywood, Calif., Western Periodicals Co.; Canoga Park, Calif., 
Survival and Flight Equipment Association, 1972, p. 54-57. 6 refs. 

Air piracy continues to threaten worldwide civil aviation in spite 
of the introduction of a number of security measures designed to 
discourage the would-be hijacker. These measures emphasize screen- 
ing passengers and luggage. This paper approaches the problem from 
a neglected viewpoint - the redesign and modification of aircraft 
systems to sever the air pirate's access and communication links to 
the flight crew, thus removing his means of in-flight coercion. 
Alterations to existing aircraft are suggested which promise an order 
of magnitude of cost effectiveness over current surveillance measures. 

(Author) 

A73-32663 The secret of time compression of training 

while improving safety. A. G, Heimerdinger and J. M. McCabe 
(Douglas Aircraft Co., Long Beach, Calif.). In: Survival and Flight 
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz., 
October 2-5, 1972, Proceedings. North 

Hollywood, Calif,, Western Periodicals Co.; Canoga Park, Calif,, 
Survival and Flight Equipment Association, 1972, p. 58-62. 

The prime objective of the Douglas Aircraft Company training 
program is to prepare pilots and flight engineers for safe and efficient 
on-the-line operations for all possible conditions. A need was felt by 
both the Company and the airlines to modernize the training 
concepts. This need was then identified as a subgoal to the prime 
objective, to program a predetermined level of proficiency for 


aircrew members which was higher than previous standards, yet 
lessen the time spent in achieving this high proficiency level. With the 
introduction of the DC- 10, we teamed up with the airlines to pool 
the talent and develop a scientific technique, "now identified as the 
Instructional System Approach. The working committee quickly 
agreed that the primary focus in the future should not be on the 
airplane itself, but rather on the knowledge and skill required by the 
crew to operate the machine. The training program was customized 
to the airplane, the airline, and crew performance requirements, 
through analyses and development of specific behavioral objectives 
(SBOs). These SBOs defined and continuously evaluated the 
program, which has resulted in compressed, but more effective crew 
training. (Author) 

A73-32664 Injuries induced by high speed ejection - An 

analysis of USAF noncombat operational experience. D. L. 
Buschman and S. E. Rittgers (USAF, Aerospace Medical Research 
Laboratory, Wright-Patterson AFB, Ohio). In: Survival and Flight 
Equipment Association, Annual Symposium, 10th, Phoenix, Ariz., 
October 2-5, 1972, Proceedings. North 

Hollywood, Calif., Western Periodicals Co.; Canoga Park, CaWi., 
Survival and Flight Equipment Association, 1972, p. 63-66. 

Survey of experience in the emergency use of ejection seat 
devices in the U.S. Air Force to determine the scope and severity of 
flail type injuries. The escapes studied constitute a complete list of 
ejections from aircraft flown in noncombat missions during the 
period from Jan. 1, 1957, to Dec. 31, 1970. Over 2500 ejection 
escape records were analyzed to identify all cases in which a flail 
type injury might have occurred. Then a further examination was 
made of these incidents based on detailed information from the 
official accident reports, aircrew statements, and the medical 
investigator's findings. Portions of the original data pertinent to this 
investigation were extracted and then combined with additional 
pieces of information produced by report examination. From this 
revised set of approximately 9CX} ejection escapes, it was then 
possible to zero in on specific injuries, their bodily location, relative 
incidence, and probable causative factors. Results to date have shown 
a significant occurrence of the windblast/flail type injury with a 
rapid rise in the number of cases as indicated airspeed increases. 

(Author) 

A73-32666 Single point emergency equipmerft divestment 

/SPEED/ system. R. H. Frost (Frost Engineering Development Corp., 
Englewood, Colo ), G. D. Klotz (Teledyne McCormick Selph, 
Hollister, Calif.), and F. B. Pollard (Aircraft and Missile Consultants, 
Manhattan Beach, Calif.). In: Survival and Flight Equipment Associa- 
tion, Annual Symposium, 10th, Phoenix, Ariz., October 2-5, 1972, 
Proceedings. North Hollywood, Calif., Western 

Periodicals Co.; Canoga Park, Calif., Survival and Flight Equipment 
Association, 1972, p. 70-73. 

A new single point emergency equipment divestment (SPEED) 
system has now been developed, successfully demonstrated, and field 
tested under static loads up to 600 psi with instantaneous (4 msec) 
release of canopy strap assemblies, lap belts, leg restraints, and 
parachute harness. The new system frees the wearer from the 
cumbersome and time-consuming task of manually releasing those 
critical devices necessary to his escape. SPEED consists of a 
modification of existing parachute and restraint hardware by 
combining them with an extremely mild-effects pyrotechnic actua- 
tion system incorporating HIVE LITE (high velocity ignition propaga- 
tion cord). SPEED is actuated by an aircrew member by simply 
operating a single initiation device mounted in a manifold in the belt 
area of the crewman's uniform or flight gear. Upon initiation, the 
various restraint fasteners are immediately unlatched - allowing 
harnesses to fall free of his body. A special feature of SPEED is that 
if the system is Inadvertently initiated, immediate total reconnection 
can be accomplished very quickly in flight. (Author) 

A73-32667 Performance improvement of the F/RF-101 

ejection seat system. G. Miseyko (Stencel Aero Engineering Corp., 
Asheville, N.C.). In: Survival and Flight Equipment Association, 
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Annual Symposium, 10th, Phoenix, Ariz., October 2-5, 1972, 
Proceedings. North Hollywood, Calif., Western 

Periodicals Co.: Canoga Park, Calif., Survival and Flight Equipment 
Association, 1972, p. 74-77, 

The present upgrade kit developed by the Stencel Aero 
Engineering Corporation for the F/RF-IOt ejection seat is described. 
The various components of the kit, the rationale for their selection, 
and their function and description are discussed. The components 
included are those necessary for propulsion, trajectory control, seat 
divergence, and rapid parachute opening. The most complex physical 
change in the upgrade kit Is the replacement of the catapult with a 
rocket/catapult. The addition of the upgrade kit provides propulsion 
permitting ground level ejection at velocities between zero and the 
maximum speed of the aircraft. F.R.L. 

A73-32668 UPSTARS A single escape subsystem 

providing stabilization, retardation, and separation. R. Sadler 
(Universal Propulsion Co., Tempe, Ariz.) and J. Johnston (USAF, 
Wright- Patterson AFB, Ohio), In; Survival and Flight Equipment 
Association, Annual Symposium, 10th, Phoenix, Ariz., October 2-5, 
1972. Proceedings. North Hollywood, Calif., 

Western Periodicals Co.; Canoga Park, Calif., Survival and Flight 
Equipment Association, 1972, p. 78-80. 

UPSTARS (Universal Propulsion STAbilization, Retardation and 
Separation) will provide seat/man stability, seat/man retardation, and 
seat/man separation all combined Into a single subsystem. The 
UPSTARS program is divided into four phases: (1) computer study, 
analysis, and subscale evaluation testing, (2) component develop- 
ment, (3) system verification, and (4) system qualification. The 
UPSTARS concept, the program plan, and current status are 
described, and the UPSTARS subscale test bed used to demonstrate 
the feasibility of the concept is presented. (Author) 

A73-32669 The ESCAPAC IE Advanced Stabilized Ejec- 

tion Seat. C. M. Severance, III (Douglas Aircraft Co., Long Beach, 
Calif.). In: Survival and Flight Equipment Association, Annual 
Symposium, 10th, Phoenix, Ariz., October 2-5, 1972, Proceedings. 

North Hollywood, Calif., Western Periodicals 
Co.; Canoga Park, Calif., Survival and Flight Equipment Association, 
1972, p. 81-84. 

The ESCAPAC IE Advanced Stabilized Ejection Seat is the 
newest of the Douglas ESCAPAC series of ejection seats to be put 
into production. Three new subsystems are featured in this new 
ESCAPAC version: a STAPAC gyro controlled vernier rocket pitch 
stabilization subsystem, a rocket type man/seat separation subsystem 
and a yaw thrustor/aero vane subsystem to provide lateral divergence 
of trajectories for the S-3A four-place application. The ESCAPAC IE 
escape system was thoroughly tested by Douglas, Lockheed, and 
Northrop with a 100% successful recovery record for all 39 system 
ejection tests. These tests included single, dual, and quadruple 
ejections and from a speed of 0 to 450 knots. A high degree of 
reliability is expected from the ESCAPAC IE through its design 
simplicity, service proven components, fail-safe design, redundancy, 
and stringent qualification. Performance predictions are shown to 
match test results with exceedingly good correlation, thus allowing 
high confidence in performance predictions for adverse attitudes and 
inverted fiight conditions. (Author) 

A73-32670 Evaluation of JP8 versus JP4 fuel for enhance- 

ment of aircraft combat survivability. R. G. Clodfelter (USAF, Aero 
Propuision Laboratory, Wright- Patterson AFB, Ohio). In: Survival 
and Flight Equipment Association, Annual Symposium, 10th, 
Phoenix, Ariz., October 2-5, 1972, Proceedings. 

North Hollywood, Calif,, Western Periodicals Co.; Canoga Park, 
Calif,, Survival and Flight Equipment Association, 1972, p. 85-86. 5 
refs. ? 

Because of the large quantity and dispersed storage of fuel 
onboard aircraft, a high probability exists that gunfire hits will occur 
in fuel areas with consequent damaging effects of fire, explosion, 
and/or fuel depletion. A low penalty means for enhancing aircraft 


survivability is to utilize a fuel which is less susceptible to fire and 
explosion. The paper reviews the status of Air Force investigations 
directed towards the establishment of the aircraft combat survivabili- 
ty advantages offered by lower volatility fuels such as JP8 compared 
to the present Air Force operation JP4 fuel. (Author) 

A73-32674 SAVER AERCAB feasibility demonstration. J. 

J. Barzda (Kaman Aerospace Corp., Bloomfield, Conn.). In: Survival 
and Flight Equipment Association, Annual Symposium, 10th, 
Phoenix, Ariz,, October 2-5, 1972, Proceedings. 

North Hollywood, Calif., Western Periodicals Co,; Canoga Park, 
Calif., Survival and Flight Equipment Association, 1972, p. 100. 

To increase aircrewmen's chances of safe rescue after ejection 
over enemy environs, an advanced escape rescue capability 
(AERCAB) is being evaluated which would fly the crewmen away 
from hostile areas after ejection. The concept involves a compact 
deployable autogyro which folds and stows in the aircraft cockpit to 
serve as the crewman's seat during normal flight. In an emergency, 
the device ejects with the crewman and converts automatically to the 
flight vehicle. Completed experimental tests have verified the 
predicted feasibility, performance, and capability of the SAVER 
concept thus far. p l_ 

473-32676 A method of determining spinal alignment and 

level of vertebral fracture during static evaluation of ejection seats. B. 
H. Kaplan (U.S. Army, Aeromedical Research Laboratory, Fort 
Rucker, Ala.). In: Survival and Flight Equipment Association, 
Annual Symposium, 10th, Phoenix, Ariz., October 2-5, 1972, 
Proceedings. North Hollywood, Calif., Western 

Periodicals Co.; Canoga Park, Calif., Survival and Flight Equipment 
Association, 1972, p. 104, 105. 

A73-32678 General aviation aircraft in-flight structural 

failures, 1960-1971. R. G, Snyder (Michigan, University, Ann Arbor, 
Mich.). In: Survival and Flight Equipment Association, Annual 
Symposium, 10th, Phoenix, Ariz., October 2-5, 1972; Proceedings. 

North Hollywood, Calif., Western Periodicals 
Co.; Canoga Park, Calif., Survival and Flight Equipment Associatiort, 
1972, p. 108. 

Disastrous failure of airframe structural members may occur in 
light aircraft when the vertical induced velocities exceed the design 
gust limits. This study has analyzed data for the period 1960-1971 
from National Transportation Safety Board and Federal Aviation 
Administration accident reports and from selected accidents investi- 
gated by the author in which in-flight failures resulted, to determine 
the incidence, nature, biomechanics of injury, and environmental 
corKtitions related to in-flight structural failures in general aviation 
operations. (Author) 

473-32794 On the possibility of turbulent thickening of 

weak shock waves. J, E. F. Williams and M. S. Howe (Cambridge 
University, Cambridge, England). Journal of Fluid Mechanics, vol. 
58, May 8, 1973, p. 461-480. 22 refs. Research sponsored by 
Rolls-Royoe, Ltd. 

Examination of the possible thickening of an initially sharp 
sonic boom by the turbulence it encounters in passing to the ground. 
Three apparently different viewpoints, all indicating substantial 
thicknening, are shown to be actually identical and to give an 
irrelevant upper bound on wave thickness. Although a wavefront 
folding mechanism ultimately accounts for an apparent thicknening 
as individual rays are weakened and tangled by turbulence, this 
process is too slow to be effective in the practical boom situation. An 
attempt is then made to determine what linear thickening of a wave 
packet results from propagation through atmospheric turbulence, 
and it is concluded that, in the relevant limit, a wave may be 
thickened by a factor of about 2 at the most. The conclusion is 
therefore reached that atmospheric turbulence cannot be the cause 
of the thousandfold discrepancy between the measured wavefronts 
and their Taylor thickness. (Author) 
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A73-32802 Experimental setup of jet simulation in a wind 

tunnel (Montage experimental de simulation de jet en soufflerieh C. 
Couedor (Br^guet Aviation, Saint-Cloud. Hauts-de-Seine, France). 
Association A4ronautique et Astronautique de France, Cottoque 
d'Adrodynamique Appfiqu^e, 9th, Saint-Cyni'Eco/e, Yvefines and 
Paris, France, Nov, 8-10, 1972, Paper. 22 p. In French. 

The purpose of this purely technological exposition is to 
describe the test technique in a low speed wind tunnel devised for 
the simulation of jet outputs of the French-German 'Alpha-Jet' 
trainer and fire-support aircraft. The Alpha-Jet is a subsonic 
two-place twin jet aircraft weighing from 4.6 to 7 tons, with a 
moderately swept back high wing, with nozzles situated slightiy 
upstream of and below the tail surfaces. The model, always without 
contact with the simulation circuit, is weighed on an internal 
balance. The tests were conducted jointly by Dassault/Breguet, 
Dornler. and the personnel of AVA Gottingen. F.RX, 

A73-328Q8 Critical study of the effects of gusts on an 

aircraft (Etude critique de la repr^ntation des effets de rafales sur 
I'avkin), R. Hirsch. J. J, Perrin, and H. Lethuy (Soci^t^ Nationale 
Industrielle Aerospatiale, Paris, ranee). Association A4ronaotique et 
Astronautique de France, Cotloque d'ASrodynamique Appfiqu4e, 
9th, Saint-Cyr'FEcote, Yvetines and Paris, France, Nov. 8-fO, 1972, 
Paper. 27 p. In French. 

The difference between other methods of studying aircraft 
response to gusts, which are limited to supplying overall results, and 
the method presented here is an attempt at detailed analysis of the 
phenomenon in respect to the plan and basic factors of the physical 
mechanism. Thus account is taken of the unsteady establishment of 
lift, of transitory deflection of the tail surfaces, of the effect of this 
in relation to the span, and finally of the deformation of the 
structure. Application of this method to several known and projected 
STOL aircraft is discussed. F.R.L. 


A73-32809 jf Some aerodynamic problems applicable to the 
light aircraft {Quelques probldmes d 'anodyne mi que apphqu4e k 
Tavion 16ger). Y. Gavdan. Association A4fonautique et Astronautique 
de France, Coifoque d'ASrodynamique Appiiqu4e, 9th, Saint-Cyr- 
1'Ecofei Yvefines and Paris, France, Nov. 8-W, 1972, Paper. 7 p. In 
French. 

The li^t aircraft is constructed in small numbers at a price 
which must not exceed 4 to 5 times the price of the average 
automobile. The official regulations concerning the delivery of an 
airworthiness certificate are very demandirrg concerning flight charac- 
teristics and minimal performance. Thus the engineer who conceives 
a light aircraft must apply his aerodynamic knowledge with a slant 
toward simplicity and economy. Some key ideas concerning the 
choice of wing characteristics, control surfaces, and general layout 
for a light aircraft are presented. F.R.L. 


A73-326T0 # The three'dimensional turbulent boundary 
layer - Theoretical and experimental analysis (Couche limite 
turbulante tridimension nolle - Analyse expertmentale et th^orique). 
J. Cousteix and C. Quemard (ONERA, ChStillon sous Bagneux. 
Hauts-de-Seine. France). Association A4ronautique et Astronautique 
de France, Co/loque d'A4rvdynamique Appfiqu4e, 9th, Saint-Cyr- 
i'Ecoie, Yvefines and Paris, France, Nov. 8-10, 1972, Paper. 29 p. 12 
refs. In French. 

A theoretical analysis of the behavior of a three-dimensional 
turbulent boundary layer is carried out on the basis of similarity 
solutions obtained with the aid of an improved mixing length 
scheme. Several comparisons demonstrate that these solutions 
provide a family of velocity profiles (particularly the transverse 
velocity profile) which are in good agreement with experimental data 
and which can be used to construct reasonable hypotheses for 
developing an integral method of computation. In addition, a 
method of solving local equations is developed for theoretical cases 
such as a delta wing of infinite span. T.M. 


ATS-SZdIS # Gust simulation in a wind tunnel (Simulation 
d'une rafale en soufflerie). J. P. Le Hetet. J. Commelin. and P. Lafon 
(ONERA. Chdtillon-souS'Bagneux, Hauts-de-Seine, France). A s:soc/ 3 - 
tion A4ronaudque et Astronautique de France, Coi/oque d'A4ro- 
dynamique Appfiqu4e, 9th, Saint-Cyr-FEcole, Yvefines and Paris, 
France, Nov, ^10, 1972, Paper. 15 p. 6 refs. In French. 

Description of experimental equipment and results of wind- 
tunnel simulation studies of the behavior of STOL aircraft during 
low^elocfty flight in a turbulent atmosphere near the ground. 
Emphasis is placed on a small-scale gust-generating facility mounted 
in a small subsonic wind tunnel. The gust generator consists of two 
airfoils positioned at the inlet of the test section and equipped with 
fluid flaps. The latter are provided by the use of perforated pipes 
running lengthwise along the airfoils and ejecting compressed air 
from the holes while turning about their axes. T.M. 

A73-32814 jf Theoretical and experimental study of a 
swept-back wing at low velocity over a wide range of angles of attack 
(Etude thdorique et exp^rimentale d'une aile en fleche k faible vitesae 
et dans un large domaine d'inctdences) . M. Ledoux and B. Monnerie 
(ONERA. Ch^tillon-sous-Bagneux, Hauts-de-Seine, France) . 4ssoc/a- 
tion A4ronautique et Astronautique de France, CoUoque d'A4ro- 
dynamique Appfiqu4e, 9th, Saint-Cyr-i'Ecofe, Yvefines and Paris, 
France, Nov. 8-10, 1972, Paper. 25 p. In French. 


A73-3281 B Three-dimensional calculations of hypersusten- 

tation (Calculi tridimemionnels d 'hype rsustentat ion). P. Perrier and 
J. J. Deviers. Association A4ronautique et Astronautirpje de France, 
CoUoque d'A4rodynamique Appiiqu4e, 9th, Saint-Cyr-i'Ecofe, 
Yvefines and Paris, France, Nov. 8- W, 1972, Paper. 82 p. 1 16 refs. In 
French. 

The departure point of the full computation of hypersustenta- 
tion in a viscous fluid with detachment rests in an evaluation of the 
potential flow. An exact three-dimensional calculation of a hyper- 
sustained aircraft is now possible with the means of computation and 
the programs developed by Marcel Dassault Aircraft. The most 
important points in the computer program are the geometric 
definition and computation of the potential flow around the 
hypersustained profile, the calculation of boundary layers and 
detachments, the calculation of wakes, and the calculation of 
detached zones and iterations on the boundary layers and the 
detachments, F R L 

A73'32819 § Calculation of the characteristics of tail fins in 
the vortical field of a wing (Calcul des caract6ristiques d'empennages 
dans le champ tourbillonnaire d'une voilure). M. Yermia (Soct^t^ 
Nationale Industrielle Aerospatiale, ChStillon-sous-Bagneux, Hauts- 
de-Seine, France). Association A4ronautique et Astronautique da 
France, CoUoque d'A4rodynamique Appfiqu4e, 9th, Saint-Cyr- 
i'Ecoie, Yveiines and Paris, France, Nov, 8- 10. 1972, Paper, 49 p. 7 
refs. In French, 


A73-32846 0 Analysis of fan noise In ducts. C. J, Moore 
(Rolls-Royce. Ltd., Derby, England). British Acousticai Society, 
Proceedings, vol. 2, Spring 1973, 5 p, 7 refs. 

The generation and propagation of sound in the annular ducts of 
axial flow fans is discussed. Techniques are proposed for the 
measurement of the modal distribution of in-duct fan noise for 
studying noise sources in fan ducts and for the prediction of far field 
radiation from ducts. Fourier transforms in circumferential and 
radial directions are applied in the execution of these techniques. 

V.Z. 


A73-32914 Acoustic radiation from the end of a two- 

dimensional duct • Effects of uniform flow and duct lining. S. M. 
Candel (California Institute of Technology, Pasadena, Calif.), Jouma/ 
of Sound and Vibration, vol. 28, May 8, 1973, p. 1-13. 12 refs. 
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A73-32915 Determinants for aircraft noise annoyance • A 

comparison between French and Scandinavian data. R. Rylander, S. 
Sorensen (National Environment Protection Board, Stockholm, 
Sweden), A. Alexandre (Paris, University, Laboratory of Applied 
Anthropology, Paris, France), and P. Gilbert (Centre Scientifique et 
Technique du Battment, Paris, France). Journal of Sound and 
Vibration, vot. 28, May 8, 1973, p. 15 21 . 8 refs. 

Data on aircraft annoyance from a French study of 1965-1966 
have been re-evaluated in the light of findings from a recent 
Scandinavian study. Comparison of the results of the two studies 
provides further confirmation of the conclusions reached as a result 
of the Scandinavian studies. Broadly stated, these conclusions are (1) 
that the number of overfli^ts does not appear to influence 
annoyance in the manner implied by current total energy noise 
exposure indices but instead simply serves to categorize an area as a 
high exposure or low exposure area and (2) for an area of a given 
type (high or loW exposure) the determinant of the annoyance is 
primarily the noise level of a single, representative overflight. The 
implication of these results is clearly that reduction of noise of 
individual aircraft is of primary importar^e in reducing annoyance. 

(Author) 

A73-32917 An investigation of impulsive rotor noise of a 

model rotor. J. W. Leverton and C, B. Amor (Westland Helicopters, 
Ltd., Yeovil, Somerset, England). Journal of Sound and Vibration, 
vol. 28, May 8, 1973, p. 55-71. 10 refs. Research supported by the 
Ministry of Defence and Westland Helicopters, Ltd. 

The investigation of gust Induced imnulsive rotor noise was 
made by using a three bladed, 9-ft diameter, model rotor. The gust 
was produced by a series of air- jets placed under the rotor disc and 
the noise characteristics were determined for a range of gust lengths 
and amplitudes. The main emphasis was placed on experimental 
measurements and theoretical prediction of discrete noise. The 
theoretical estimation of discrete noise was made by using a simple 
point dipole theory and a more complex rotational noise theory. The 
theoretical results have been compared with measurements and show 
good agreement both in amplitude and characteristics over the full 
range of gust profiles used in the experimental programme. (Author) 

A73-32922 § Up-rating the fuel system flow capacity with 

high rotational speed. Aircraft Engineering, vol. 45, May 1973, p. 34, 

35, 37. . ^ . 

The design modifications which, together with the introduction 
of high rotational speeds, have led to an improved flow capacity and 
a substantial reduction in weight of the Concorde fuel system are 
discussed. An essential feature of the modified system is that the 
turbo pump is required to operate only during the take-off, climb, 
and approach phases, and is shut off during cruising flight. Another 
feature is that the LP spool governer is integrated into the flow 
control unit and is electrically operated. The principal control valves 
of the system are illustrated and discussed. V.P. 

A73-32923 if Fuel system controls. G. Marriette (Flight 

Refuelling, Ltd., Wimborne, Dorset, England). Aircraft Engineering, 
vol. 45, May 1973, p. 37, 40. 

The major problems (and their solutions) involved in the design 
and manufacture of valves and other accessories to ensure long-term 
service reliability and ease of maintenance are exan^ined. The 
components studied are intended to control refuelling, in-flight trim 
transfer, inter-tank fuel transfer, fuel jettisoning, and engine feed. 
There are also fuel air/no fuel valves and float drain valves, which 
prevent fuel from entering the system venting arrangement, and relief 
valves which protect the tanks from damage by over-pressurization. 
Particular attention is given to the selection of seal materials capable 
of withstanding fuel temperatures in the range from -40 to +80 C. 

V.P. 

A73-32924 § Installing the heater cable directly in the 

redesigned leading edge. Aircraft Engineering, vol. 45, May 1973, p. 
43 


The technique selected for application of electrical ice protec- 
tion to wing leading edges in front of the engine and in the engine, 
intake ramps is described. The heater cables are preformed in such a 
way as to provide the required heat concentration pattern. The 
preformed cables are then brazed to 0,25-mm thick nickel foil, 
resulting in a heater assembly which in itself provides all the design 
requirements of light weight, flexibility, ease of handling, and 
excellent heat transfer characteristics. V.P. 

A73-32925 # Preventing the shut-off punkah louvre from 

jamming. H. Brierley. Aircraft Engineering, vol. 45. May 1973, p. 44. 

Developing the Concorde punkah louvre (a variable movable 
nozzle air terminal unit) it was found that if a unit was shutoff after 
handling extremely cold air artd not turned on again until air 
temperatures were considerably warmer, the shut-off of the louvre 
would jam owing to the fine tolerances of the parts and the minimal 
thermal expansion of the plastic materials. It is shown how the 
problem was overcome by making the valv.e section of maranyl nylon 
and the body of the louvre in melamine formaldehyde. The choice of 
these plastics was based on their different expansion and friction 
coefficients. V.P. 


A73-32970 The battle of noise (La bataille du bruit). L. 

Augeron. Revue C^n^rale de f'Air et de f'Espace, vol. 36, no. 1, 
1973, p. 9-18. In French. 

The problem of aircraft noise is not new, but has only recently 
received attention. The noise of a jet engine comes from the 
compressor, the interior of the combustion chamber, and from the 
gases ejected by the nozzle. Aspects of the noise to be expected from 
the Concorde are discussed on some detail. The goal sought by the 
FAA is 90 EPNdB at takeoff by 1981. Only the super DC-9 actually 
attains this level, but at the cost of increased weight. The question of 
the supersonic band is examined. An experimental 'silenf ainpraft, 
the Bertin Aladin II is described. F.R.L. 

A73-32971 The international regime of route rentals. II - 

Regional systems ( Le regime international des redevances de route. 1 1 
- Les systdmes r^ionaux). R, Goy (Rouen, University, Rouen, 
France). Revue Generate de i Air et de f'Espace, vol. 36, no. 1, 1973, 
p. 29-65. 126 refs. In French, 

If more and more states immediately institute rentals for the use 
of installations and route services, and if they prefer a national 
system to a regional system, certain among them will encounter 
increasing difficulties to provide themselves the installations and 
services because of the slenderness of their airspace at a period of 
long international flights, and of the paucity of their resources in 
regard to the technical necessities and the costs of management 
imposed. Also they are forced to undertake a regional collaboration 
in this field. If ICAO recommends an international tariff of route 
rentals, it will not fail to encourage initiative of this type, A regional 
integrated system, ASECNA (agency for safety of air navigation in 
Africa and Madagascar) is discussed in detail. The sources of the 
system, and the elements of the system of rentals are extensively 
treated. F.R.L. 

A73-32972 Air piracy (Piraterie aerlenne). Revue G4n4raie 

de f'Air et de f'Espace, vol. 36, no. 1, 1973, p, 78-102. In French. 

The convention for the repression of illegal acts directed against 
the safety of civil aviation, signed at Montreal Sept. 23, 1971 is set 
forth, as well as the actions of the ICAO juridical committee at the 
20th (special) session of Jan. 9 to 30, 1973. The propositions of the 
delegations of Switzerland, the U.K., Denmark, Finland, Norway, 
and Sweden are discussed along with the U.S.-Cuba agreement on air 
piracy are presented. F.R.L. 

A73-32973 ^ Certain aspects of helicopter rotor aero, 
dynamics (Niektore zagadnienia aerodynamiki wirnikow 
smiglowcow). Z. Brodzki. Technika Lotnic^a i Astronautyezna, vol. 
28, Apr, 1973, p. 1 1-17. 9 refs. In Polish. 
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The achievement of higher helicopter flight speeds and the 
optimization of rotors with respect to efficiency and generated noise 
necessitate detailed analyses of requirements posed for the rotor 
profile. Contemporary studies account for the variable operating 
conditions of blade profiles and thus encroach into the domain of 
unsteady flow theory. The complex three-dimensional flow fields 
about helicopter rotors are analyzed with allowance for variability of 
Mach number, inclination of the blade axis to the flow direction, 
blade angle of attack, complex rotor trajectories, and variability of 
the Reynolds number. Vortex shedding patterns are discussed along 
with recent improvements in rotor design. T.M. 


A73-32974 fj Airport illumination. II (Oswietlenie lotnisk. 

111. M. Pasek. Techntka Lotnicza i Astronautyczna. vot. 28, Apr. 
1973, p. 17, 18,40,41. In Polish. 

Description of the objectives, typical specifications, and arrange- 
ment of low-, moderate-. ar»d high-intensity lighting systems used as 
visual landing aids at airports. Attention is given to the proper 
disposition of runway lights, satisfactory brightness levels, and 
accurate orientation of the light beams. Factors affecting visibility of 
airport tights are considered along with the utility of flashing lights. 

T.M. 


A73-33013 Balancing equipment for jet engine com- 

ponents, compressors, and turbine - Rotating type for measuring 
unbalance in one or more than one transverse planes. SAE Aerospace 
Recommended Practice, ARP 587A, Oct. 7, 1972. 54 p. 


A73'33014 Maintenance of pitot-static systems of trans- 

port aircraft. SAE Aerospace information Report, AIR 975, July 
1972. 24 p. 41 refs. 

The principles and practices for maintenance of pitot and static 
pressure systems of transport aircraft are set forth in a single 
document. Available information is given, maintenance limits are 
suggested, and principal papers on the subject are listed. V.Z. 


A73-3301S Definitions and procedures for computing the 

effective perceived noise level for flyover aircraft noise. SAE 
Aerospace Recommended Practice, ARP 1071, June 1972. 7 p. 

A multistep procedure is set forth for calculation of discrete 
frequency corrections for one-third octave band spectra of flyover 
aircraft noise. A representative calculation chart is included for 
determining a discrete frequency correction for this spectrum. V.Z. 


A73-33016 Selection, application, and inspection of elec- 

tric overcurrent protective devices. SAE Aerospace Recommended 
Practice, ARP 1 199, Aug. 1972. 36 p. 


A73-33017 High-temperature low pressure hose assembly, 

convoluted-, tetrafluoroethylene-. for aerospace, SAE Aerospace 
Recommended Practice, ARP 1227, Nov. 1972. 12 p. 


A73-33019 Identification and coding of fluid and elec- 

trical piping system functions. SAE Aerospace information Report, 
AIR 1273. Aug. 1972. 4 p. 23 refs. 


A73-33020 Standard indoor method of collection and 

presentation of the bare turboshaft engine noise data for use in 
helicopter installations. SAE Aerospace Recommended Practice. 
A RP 1279, Aug. 1972. 2p,5 refs. 


A73-33023 Electronic developments for performance 

gliding. Ill (Elektronische Entwicklung fur den Leistungssegelflug. 
Ml), f. Westerboer. (Organisation Scientifique et Technique 
internatfonaie du Voi a Voile, Congress, 13th, Vrsac, Yagosiavia, 
Juiv 1321, 1972.) Aero^Re^ue, May 1973, p. 274, 275. 7 refs. In 
German. 


A73-33024 Computational program for calculating the 

Re-number-dependent polar of a glider with arbitrary double 
trapezoidal wing (Rechenprogramm zur Berechnung der Re-Zahl- 
abhanglgen Polare eines Segelflugzeuges mit beliebigem Doppeltra- 
pezflugel). W. Dirks (Akademische Fliegergruppe, Darmstadt, West 
Germany). (Organisation Scientifique et Technique Internationale du 
Voi i Voite, Congress, 13th, Vrsac, Yugoslavia, July 13-21, 1972.) 
Aero-Revue, May 1973, p. 275-277. In German. , 

A73-33027 An airline view of composite airframe struc- 

ture, M, Kuperman and R. G. Wilson (United Air Lines, Inc., San 
Francisco, Calif.). In: New horizons in materials and processing; 
Proceedings of the Eighteenth National Symposium and Exhibition, 
Los Angeles, Calif., April 3-6, 1973. Azusa, 

Calif., Society for the Advancement of Material and Process 
Engineering, 1973, p. 7-20. 16 refs. 

United Air Lines evaluated the impact of a composites airframe 
on airline operations, the environment, and the flying customer. The 
report begins by revieweing the impact of composite structure as it 
effects the airline maintenance operations of existing jet aircraft, 
Present and future airframe maintenance philosophies are then 
discussed. The anticipated impact on airline operations of unresolved 
problems anticipated with new design composite structure is 
assessed. Also, research and development criteria necessary to insure 
long term structural integrity coupled with minimum maintenance 
costs, are discussed. In conclusion, the value of in-service testing of 
components is outlined. (Author) 

A73-33028 Design criteria. D. L. Reed and C. W. Rogers 

(General Dynamics Corp., Convair Aerospace Div., Fort Worth, 
Tex.). In: New horizons in materials and processing; Proceedings of 
the Eighteenth National Symposium and Exhibition, Los Angeles, 
Calif., April 3-5, 1973. Azusa, Calif., Society for 

the Advancement of Material and Process Engineering, 1973, p. 
23-34. 7 refs. 

The design criteria adopted for advanced composites has to date 
been identical with the criteria currently being used for the design of 
metallic aircraft structure. Recent critical experimental work has 
defined the unique properties of advanced composite materials and it 
is evident that new design criteria should be developed. A set of 
design criteria which recognize the unique characteristics of com- 
posite materials is expected to affect the design process, the 
structural verification process, and the geometry for structural 
designs. (Author) 


A73-33029 Erosion in aircraft jet engines. H. M. Green 

(GE Material and Process Technology Laboratories, Lynn, Mass.). In: 
New horizons in materials and processing; Proceedings of the 
Eighteenth National Symposium and Exhibition, Los Angeles, Calif., 
April 3-5, 1973. Azusa, Calif., Society for the 

Advancement of Material and Process Engineering, 1973, p. 35-46. 6 
refs. 

In general, pure jet or turbojet aircraft engine parts powering 
either, military or commercial aircraft do not suffer from sand 
erosion problems. However, sand erosion does cause serious life 
reductions of compressor airfoils in engines powering aircraft, such as 
helicopters, that take-off and land from unprepared or dirty landing 
sites. The relative erosion resistances of a large number of materials 
are shown to be independent of the type of erosion test. The 
requirements that erosion protection coatings should possess for 
compressor airfoil applications are described as is the evolution of a 
potential protective coating system. (Author) 
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A73-33031 Advanced rain erosion resistant coating 

materials. G. F. Schmitt, Jr. <USAF, Materials Laboratory, Wright- 
Patterson AFB, Ohio}. Ir>: New horizons in materials and processing; 
Proceedings of the Eighteenth Nationat Symposium and Exhibition, 
Los Angeles, Calif,, 'April 3-5, 1973, Azusa. 

Calif., Society for the Advancement of Materia) and Process 
Engineering, 1973, p, 57-75. 5 refs. 

The development of elastomeric and ceramic coatings for 
protection of aircraft and missile radomes in subsonic and supersonic 
rain erosion environments is described. Polyurethane and fluoro- 
carbon elastomeric coatings provide long term subsonic resistance 
and slip cast alumina ceramic coatings demonstrate short term 
protection at Mach 3.0. < Author) 

A73-33032 Lightning and protection for non-matallic 

materials and stnictures. J. D. Robb (Lightning and Transients 
Research Institute, St. Paul, Minn.]. In: New horizons in materials 
and processing; Proceedings of the Eighteenth National Symposium 
and Exhibition, Los Angeles, Calif., April 3-5, 1973. 

Azusa, Calif., Society for the Advancement of Material 
and Process Engineering, 1973, p. 76-79. 

An initial review of the lightning contact and damage mech- 
anisms for such composite structures as boron or graphite fibers in an 
epoxy resin shows that the composites may be struck by any of the 
nftajor lightning discharge components. Any of these components can 
produce localized damage. Extensive damage can occur (in contrast 
to metallic or oorKfuctive dielectric composite materials) even by low 
lightnir>g discharge currents. Possible means of lightning protection 
are examined V.P. 


A73-33034 Lightning protection for advanced composite 

aircraft. M. P. Amason and J. T. Kung (Douglas Aircraft Co., Long 
Beach, Calif.). In: New horizons in materials and processing; 
Proceedings of the Eighteenth National Symposium and Exhibition. 
Los Angeles, Calif., April 3-5, 1973. « Azusa, 

Calif., Society for the Advancement of Material and Process 
Engineering, 1973, p. 99-105. 16 refs. 

Lightning protection desigr) considerations for advanced boron 
and graphite composite aircraft structures are discussed on the basis 
of the zonal lightning protection design concept. Basic design criteria 
for Zone 1, Zone 2, and Zone 3 lightning protection regions are 
established. A lightning protection scheme in which the lightning 
channel makes intermittent contact with protrusions on the aircraft 
surface, so that the lightningchannel appears to sweep back over the 
aircraft surface, is described. (Author) 

A73-33035 Lightning protection for production advanced 

composites. S. J. Dastin and G. Lubln (Grumman Aerospace Corp., 
Bethpage, N.Y.). In; New horizons in materials and processing; 
Proceedings of the Eighteenth National Symposium and Exhibition, 
Los Angeles, Calif., April 3-5, 1973. Azusa, 

Calif., Society for the Advancement of Material and Process 
Engineering, 1973, p. 106-119, 

A variety of lightning protection schemes are studied for 
boron/epoxy and graphite /epoxy composites. Particular reference is 
made to the boron/epoxy production horizontal stabilizer of the 
F-14. An effective and light-weight surface protection scheme is 
shown to consist of 2-in. wide, 0.004-in. thick 2Q24-T81 aluniinum 
strips spaced 2.25 inches apart. V.P. 

A73-33036 Lightning protect! on techniques for large air- 

craft canopies. R. Aston, R. Gorton, and G. L. Weinstock 
(McDonnell Aircraft Co., St. Louis, Mo.L In: New horizons in 
materials and processing; Proceedings of the Eighteenth National 
Symposium and Exhibition, Los Angeles, Calif., April 3-5, 1973. 

Azusa, Calif., Society for the Advancement of 
Material and Process Engineering, 1973, p. 120-124. Contract No. 
F3361B-71C-1581. 


The primary hazard from a lightning strike to an aircraft canopy 
occurs if the canopy punctures and the lightning strikes the pilot. 
This hazard was analyzed mathematically and was extensively tested 
on flat polycarbonate sheets, a simulated canopy, and an actual 
fighter aircraft canopy. The analysis showed that canopy puncture 
would not occur because of the lower breakdown dielectric strength 
and the dielectric constant of the surrounding air. Lightning 
simulation tests were performed in three steps. First, tests were 
performed on flat polycarbonate sheets to determine the relationship 
between surface flashover in air and when breakdown through the 
material would occur. The second series of tests was performed on an 
actual canopy to investigate the possibility of puncture by a long 
spark (between 36 and 80 in.). The third series of tests was to 
investigate the safety margin of the high speed fighter aircraft 
canopy. Side effects of a lightning strike to the canopy area were also 
considered. Corona, triggering of the canopy ejection system, and the 
possibility of the current welding the canopy frame to the aircraft 
frame were found not to be a hazard. (Author) 


A73-33064 Glass fabric structures for aircraft composites. 

C. E. Knox (Uniglass Industries, New York, N.Y.). In: New horizons 
in materials and processing; Proceedings of the Eighteenth National 
Symposium and Exhibition, Los Angeles, Calif., April 3-5, 1973. 

Azusa, Calif., Society for the Advancement of 
Material and Process Engineering, 1973, p. 527-533. 

Structural analysis of glass fabrics as reinforcement components 
of aircraft composites is conducted with particular attention to the 
strengthening effect of glass fabrics. Values of tensile, compressive 
and flexural strength and flexural moduli are given for some 
representative epoxy laminates with glass fabric structures. Uni- 
directional and bidirectional fabric designs are discussed. The 
feasibility of glass fabric composites which meet projected perfor- 
mance criteria in aerospace applications i$ noted. V.Z. 

A73-33069 Comparative structural studies on pressurized 

fuselage sections. P. Garnatz, E. Loechelt, and W. Maurer (Fokker 
Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West 
Germany), (n: New horizons in materials and processing; Proceedings 
of the Eighteenth National Symposium and Exhibition, Los Angeles, 
Calif., April 3-5, 1973. Azusa, Calif., Society for 

the Advancement of Material and Process Engineering, 1973, p. 
576-598. 

Optimal pressurized fuselage section designs with sandwich 
structures and bonded joints in Al and Ti materials were developed 
and tested for a short-haul airliner carrying about 40 passengers. 
Estimates suggest that a weight reduction payoff of about 20% could 
be achieved by this fuselage structure design. Strength analysis in 
production is visuatized for 1973/74. V.Z. 


A73- 33071 Titanium castings for European aerospace. E. 

A. Williams. In: New horizons in materials and processing; Proceed- 
irrgs of the Eighteenth National Symposium and Exhibition, Los 
Angeles, Calif., April 3-5, 1973. Azusa, Calif., 

Society for the Advancement of Material and Process Engineering, 
1973, p, 619-627. 

Titanium is a much sought e or metal wherever strength-weight 
is a factor. However, the cost of metal removal has been adeterrant 
to its use. Now titanium castings are being produced which have 
guaranteed physical strength properties comparable to wrought 
material and tolerances are being met which have substantially 
reduced the need for machining. Applications for such items as Flap 
Tracks, Brake Torque Tubes, and Arrestor Hook Mounting Brackets 
are examples of structural aircraft applications now being considered 
for some European aircraft. (Author) 

A73-33080 Fly-by-wire servo is quad-redundant. D. A. 

Wiggins (Hydraulic Research and Manufacturing Co., Valencia, 
Calif.). Hydrauiics and Pneumatics, vol. 26, May 1973, p. 99-102. 
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Description of the design and operation of a small flv-bV'Wire 
control system which has been tested in a modified F-8C high-speed 
jet aircraft. The system described is equipped with two-fail/opcrate 
and fail/safe actuators consisting of four independeitt modules which 
control a triplex actuator from two separate hydraulic supplies. With 
a malfunction in the primary channel, a switch is made to the backup 
system. Then the three standby channels control the actuator and 
operate simultaneously. When the primary channel fails, a pressure 
switch In that channel provides a signal which automatically 
energizes the solenoid valves of the standby channels, transferring 
control to the single-stage, force-summed jetpipe servovalves of the 
latter channels. A.8.K. 

A7Z-3308S 0 Cost-of-ownership design philosophy for iner- 

tial navigaton. R. L, Ringo (USAF, Avionics Laboratory, Whght- 
Patterson AFB, Ohio). Astronautics and Aeronautics, voL 11. June 
1973, p. 59 63. 

The AN/ASN-101 gimbaled electrostatic gyro aircraft navigation 
system (GEANS) has from its inception been designed and developed 
to provide precision navigation with a low total-1 if e-cycle cost. 
GEANS employs a unique gyro, the electrostatic gyro. Electrically 
suspended gyros inherently have exceptional performance charac- 
teristics, The GEANS technology base is discussed together with the 
design approach used, questions of the development technology, the 
target cost- structure, aspects of material cost, maintenance action, 
and physical characteristics. The AN/ASN-101 GEANS is now being 
optimized to both Improve further its reliability and maintainability 
and further reduce iu cost of ownership. G.R. 

A73-33098 Stopping vibration with dynamic analysis. W. 

M. Hawkins, Jr. (Spectral Dynamics Corp., San Diego. Calif.). 
Machine Design, vof. 45, May 31. 1973, p. 86-91 . 

Description of a dynamic analysis procedure for locating sources 
of harmful vibrations without simulated service tests. The proposed 
procedure is performed In three distinct but closely related steps. 
First, a narrow-band spectrum analysis is made which includes (1) 
either a swept -frequency analysis or a signature-ratio analysis and (2) 
rpm tracking. Then a transfer function analysis is made to determine 
how the machine and its surrounding structures respond to the 
se If-generated vibrations plotted during the narrow-band spectrum 
analysis. Finally, a modal study is made in which the structural 
surfaces are mapped at all frequencies that showed resonances during 
the transfer function analysis. A.B.K. 


A73-33101 Charters, the new mode - Setting a new course 

for international air transportation. J. Scoutt, Jr. (World Airways, 
Inc., Oakland, Calif.) and F. J. Costello. Journal of Air Law and 
Commerce, vol. 39, Winter 1973, p. 1-28. 79 refs. 

In this article, the authors argue that a multilateral approach is 
the most direct and efficient method of establishing the international 
rights of non-scheduled air transportation. The need for an interna- 
tional system comprised of both non-scheduled and scheduled 
services is emphasized. The authors believe that the present de jure 
regime that relies almost exclusively on scheduled services has not 
satisfied the needs of the public. They urge instead that all nations 
should work for freedom of the skies by the elimination of 
unnecessary restrictions on charter services; there should be a de jure 
recognition of the new system of barter for international charter air 
transportation. (Author) 

A73-33102 Skyjacking - Its domestic civil and criminal 

ramifications. M. C. McClintock (Gonzaga University, Spokane, 
Wash.}. Journal of Air Law and Commerce, vol. 39, Winter 1973, p. 
29-80. 244 refs. 

A73-33103 Recent developments in inverse corKlemnation 

of airspace. J. H. Russell. Journal of Air Law and Commerce, vol. 39, 
Winter 1973, p. 8M01. 174 refs. 

The current concern for environmental protection has two 
si^ificant impacts on aviation. First, controlling or preventing 


adverse effects of airport noise and aircraft pollution and secornl, 
when these preventive measures fail, developing legal remedies for 
the invasion of the use and enjoyment of property. In this second 
area, the traditional concepts of nuisance and trespass are being 
displaced by the development of the theory of inverse condemnation 
as a method of compensation when an airport's activities interfere 
with the rights of adjacent landowners. Mr. Russell analyzes the 
rights of airspace ownership, the available remedies for invasions of 
those rights, and posits additional questions requiring resolution if 
the concepts of real property law are to keep pace with the growth 
of the technology of aviation. (Author) 


A73-33126 Realism in environmental testing and control; 

Proceedings of the Nineteenth Annual Technical Meeting, Anaheim, 
Calif., April 2-5, 1973. Meeting sponsored by the Institute of 
Environmental Sciences. Mount Prospect, 111., Institute of Environ- 
mental Sciences, 1973. 532 p. Members, $15.; non members, $20. 

The monitoring, simulation, and control of environmental 
variables are considered in papers dealing with laboratory tests of 
equipment designed to sustain various adverse effects, equipment 
standards and test procedures for ensuring human safety, and the 
assessment and management of the earth's resources. Topics con- 
sidered include digital computer simulation of physical processes 
which are continuous functions of time, psychophysiological prepa- 
ration of environmental stress experiments with humans, data 
acquisition and evaluation in studies of environmental pollution and 
resources management, test equipment and procedures in crash- 
survivability research, environmental considerations in the operation 
and planning of nuclear systems, the devetopnnent and control of 
vibration and impact tests, and simulation of aerospace environ- 
ments. 

TM. 


A73-33133 § Prediction and measurement of aircraft noise. 
G. Bricken. In: Realism in environmental testing and control; 
Proceedings of the Nineteenth Annual Technical Meeting, Anaheim, 
Calif., April 2-5, 1973. Mount Prospect, III., 

Institute of Environmental Sciences, 1973, p. 97-102. 6 refs. 

Various single- and composite-source acoustical indices 
developed for evaluating noise levels at airport areas are reviewed 
along with computerized prediction models providing noise contour 
patter r>s for the benefit of land-use programs, abatement regulations, 
and the design of neighboring structures. Methods of noise measure- 
ment and equipment currently used at airports for this purpose are 
also described. T.M. 


A73-33137 § Vibration and shock qualification testing of an 

airborne early warning radar. W. W. Jochen and F. H. Lyon (General 
Electric Co., Aircraft Equipment Div., Utica, N.Y.). In; Realism in 
environmental testing and control; Proceedings of the Nineteenth 
Annual Technical Meeting, Anaheim, Calif., April 2-5, 1973. 

Mount Prospect, Ml., Institute of Environmental 
Sciences, 1973, p. 231-238, 

The development of a vibration and shock qualification testing 
program for radar equipment to be used on aircraft is described in 
terms of specified test parameters, hardware developed to meet these 
specifications, and typical operational procedures in testing. The test 
program was divided into preproduction-test and accept a nee -test 
phases necessitating separate equipment and test stands. The pre- 
production tests involved a mass of 2500 lbs for the radar plus 35CX) 
lbs for the fixture being driven between 5 and 500 Hz at levels up to 
plus and minus 5 G in three orthogonal directions. Reliability 
demonstration and acceptance tests required prolonged vibration at 
specified parameters to prove operating capabilities of the equip- 
ment. Shock testing involved 15-G and 30-G 11 -msec shocks. The 
elect rohydraulic multi head shaker system is described along with 
monitoring and control equipment. T.iW. 
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A73-33141 ff Inlet duct sonic fatigue induced by the 

multiple pure tones of a high bypass ratio turbofan, R. N. Hancock 
(Vought Aeronautics Co., Dallas. Tex.). In: Realism m environmental 
testing and control; Proceedings of the Nineteenth Annual Technical 
Meeting, Anaheim, Calif., April 2-5, 1973. 

Mount Prospect, III., Institute of Environmental Sciences, 1973, p. 
313-319. 7 refs. 

Requirements for the redesign of an engine inlet duct to 
withstand sonic fatigue prompted the measuren^nt of the duct 
acoustic environment forward of a 6.2 bypass ratio turbofan. Several 
axial and circumferential positions were utilized to characterize the 
noise incident on the internal nacelle structure. The paper briefly 
relates these data to other measurements from a .75 bypass ratio fan. 
Overall levels on the order of 175 dB, and Multiple Pure Tone (MPT) 
narrow band levels of 157 dB, near 1 KHz, were encountered. 
Maxima were found to coincide with a fan tip relative Mach number 
of 1.20. These measurements are summarized, including wave form, 
harmonic content and amplitude for various duct locations and fan 
operating conditions. Simulation of the MPT levels was outside the 
capabilities of the VAC Acoustics Laboratory, and a shaker test 
procedure was devised to test redesigned duct components to 
withstand sonic fatigue. This procedure, duplicatir^ high frequency 
modal response, is discussed. (Author) 

A73-33144 MIL^STD-BIO industry opinion. E. A. Meeder, 

Jr. (Bendix Corp., Navigation and Control Div., Teterboro, N.J.). In: 
Realism in environmental testing and control; Proceedings of the 
Nineteenth Annual Technical Meeting, Anaheim, Calif., April 2-5, 
1973, Mount Prospect, ML, Institute of Environ- 

mental Sciences, 1973, p. 380-383. 

The uniform environmental test methods established by MIL* 
STD-810, as revised in June 1967, are critically examined with 
respect to their ability to determine the resistance of equipment to 
the effects of natural and induced environments peculiar to military 
operations. Some basic inadequacies and misappiicatiorts are pointed 
out. A planned continuous revision and specific test method 
improvements are recommended. M.V.E. 

A73-33145 if Lightning simulation testing in aerospace. D. 

W, Clifford (McDonnell Aircraft Engineering Laboratories, St. Louis. 
Mo.). In: Realism In environmental testing and control; Proceedings 
of the Nineteenth Annual Technical Meeting, Anaheim, Calif., April 
2*5, 1973. Mount Prospect, III., Institute of 

Environmental Sciences, 1973, p. 388-396. 24 refs. 

Review of lightning damage mechanisms and of techniques used 
for simulating lightning strikes. The special features of the average 
lightning flash are described, as well as damage mechanisms resulting 
from high voltage, high peak current, high charge transfer, and 
induced coupling effects. A number of simulation techniques are 
then summarized, including techniques for generating high voltage, 
simulating high peak current, unipolar testing, high charge transfer 
simulation, swept-stroke simulation, and induced voltage testing. It is 
shown that high-current and high-coulomb pulses can be produced 
easily with energy storage capacitor banks to match the peak 
magnitudes and pulse widths of natural lightning current pulses. 
High-voltage and field phenomena such as attachment points and 
dielectric effects can be studied by the use of high-voltage impulse 
generators. A.B.K, 

A7 3-331 70 ^ ff Aspects of investigating STOL noise using 
large-scale wind-tunnel models. M. D. Falarski, P. T. Soderman (U.S. 
Army, Air Mobility Research and Development Laboratory, Fort 
Eustis, Va.), and D. G. Koenig (NASA, Ames Research Center, 
Moffett Field, Calif.). (Canadian Aeronautics and Space Institute, 
Annual Genera! Meeting. Toronto, Canada, May iS, 19, 1973J 
Canadian Aeronautics and Space Journal, vol. 19, Feb. 1973, p. 
61-69. 8 refs. 

The applicability of the NASA Ames 40 by 80-foot wind tunnel 
for acoustic research on STOL concepts has been investigated. The 
acoustic characteristics of the wind-tunnel test section have been 


studied with calibrated acoustic sources. Acoustic characteristics of 
several large-scale STOL models have been studied in both the 
free-field and wind-tunnel acoustic environments. The results of 
these studies indicate that the acoustic characteristics of large-scale 
STOL models can be measured in the wind tunnel if the test section 
acoustic environment and model acoustic similitude are taken into 
consideration. The reverberant field of the test section must be 
determined with an acoustically similar noise source. A directional 
microphone, a phased array of microphones, and extrapolation of 
near-field data to far-field are some of the techniques being explored 
as possible solutions to the directivity loss in a reverberant field. The 
model sound pressure levels must be of sufficient magnitude to be 
distinguishible from the wind-tunnel background noise. (Author) 

A73-33176 Anglo-American Aeronautical Conference, 

13th, London, England, June 4-8, 1973, Proceedings. Conference 
sponsored by the Royal Aeronautical Society, American Institute of 
Aeronautics and Astronautics, and Canadian Aeronautics and Space 
Institute. London, Royal Aeronautical Society, 1973. 329 p. 

Topics discussed Include the role of air transportation in 
Canada, the transfer between surface and air transport, an upgraded 
third-generation ATC system, a prediction of the appropriate aircraft 
fleet for British Airways in the 1980s, problems in the selection of a 
new airport for the Toronto area, the present state of operations in 
the Concorde project, the use of large aircraft for moving liquid and 
gaseous fossil fuels from the Arctic region, a determination of the 
types of aircraft required to meet the needs of the short-haul market, 
the use of helicopters for performing environmentally sensitive 
operations, and the feasibility of a proposed small automated 
fixed-wing rotor craft for both ground and airborne transportation of 
individuals. 

A.B.K, 

A73-33177 ff The place of aviation in the Canadian trans- 

portation spectrum. M, E. Kieran (Kates, Peat, Marwick and Co., 
Toronto, Canada) and M. Brenckmann (Transportation Development 
Agency, Canada). In: Anglo-American Aeronautical Conference, 
13th, London, England, June 4 8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 19 p. 

Brief review of the development of the various transportation 
modes in Canada, focusing, in particular, on the growing role of air 
transportation. The growth in investment in transportation facilities 
is outlined, transportation facilities and activities are described, and 
the share of activities by transportation modes is noted. An 
evaluation is then made of air transportation in Canada, focusing on 
such factors as traffic density, marketing trends, and short-haul 
passenger transport (including a STOL demonstration service 
between Ottawa and Montreal). A study is made of the role of 
regional air carriers engaged in three types of service, noting the need 
for these sometimes unprofitable routes as a purely social service. 
Finally, some specialty air services, including exploration and 
prospecting, are discussed. A.B.K. 

A73^3178 a The airport ai an interface. K. B. Walter 
(British Airports Authority, London, England). In: Anglo-American 
Aeronautical Conference, 13th, London, England, June 4-8, 1973, 
Proceedings. London. Royal Aeronautical 

Society, 1973. 15 p. 

Review of the current situation at existing airports in the 
London area insofar as the interface between surface and air 
transport is concerned. A number of elements involved in surface/air 
transfer are discussed, including surface access to the airport, 
check-in and ticketing on departure, baggage handling, walking 
distances, aircraft boarding, and security. Improvements which could 
be made at existing airports and those which could be introduced at 
the proposed Maplin airport are noted. A.B.K. 

A73-33179 ff Developments in the management and utiliza- 
tion of airspace. G. E. Lundquist (FA A, Washington, D.C.). In: 
Anglo-American Aeronautical Conference, 13th, London, England, 


367 



A73-33180 


June 4-8, 1973, Proceedings. London, Royal 

Aeronautical Society, 1973. 12 p. 

Description of a major program launched by the FAA to 
improve its air traffic control system. An upgraded third-generation 
ATC system is described which is intended to enhance the 
capabilities of the present ARTS III and NAS Stage A systems and 
includes such features as a discrete address beacon system, an 
electronic voice switching system, a microwave landing system, and 
aeronautical satellites. The possibility of incorporating intermittent 
positive control in the upgraded third-generation ATC system, once 
the discrete address beacon system is complete, is considered. The 
potential of area navigation and practical means for implementing it 
in the national airspace system are evaluated. A.B.K. 


13th, London, England, June 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 12 p. 

Consideration of the possibility of using very large aircraft for 
the first-leg movement of liquid and gaseous fossil fuels from the 
Canadian and American Arctic. The known liquid and gaseous fossil 
fuel resource situation in the Canadian and American Arctic is briefly 
summarized, and the pipeline proposals actively being promoted are 
cited. In view of the heavy expenditures for these pipelines, a very 
large resource-carrying aircraft for first-leg movements is proposed 
which has a payload of close to 1200 tons for a mission of 500 
nautical miles. It is claimed that these vehicles can operate in the 
Arctic 18 to 18.5 hours per day. They will cruise at about 400 knots. 
Their estimated cost is eighty million dollars per aircraft. A.B.K, 


A73r33180 # The aeroplane in the transport system - What 
sort of aeroplanes should the airlines want in the eighties. S. F. 
Wheatcroft (British Airways Board, London, England). In: Anglo- 
American Aeronautical Conference, 13th, London. England. June 
4-8, 1973, Proceedings. London, Royal Aero- 

nautical Society, 1973, 1 1 p. 

Development of a pattern of aircraft requirements for British 
Airways in the 1980s decade. The current pattern of world air traffic 
is reviewed, factors influencing future traffic growth are noted, and 
marketing developments of the next decade tending to inhibit the 
development of conventional short-haul air transport are evaluated. 
An attempt is made to forecast the likely world air traffic pattern in 
the 1980$ and on this basis to draw conclusions regarding the 
choosing of an aircraft fleet It is concluded that British Airways' 
operations in 1988 will call for nine different types of supersonic 
passenger aircraft It is believed that in 1988 64% of British Airways' 
total passenger traffic will be carried in aircraft considerably larger 
than the Boeing 747. A B K 


A73-33181 § Unsiting a major airport - A Canadian snafu. I. 
M. Hamer. In: Anglo-American Aeronautical Conference, 13th, 
London, England, June 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 19 p. 42 refs. 

Review of the various decisions leading to the selection of a new 
airport for the Toronto area. Four areas of primary concern to the 
Province of Ontario in choosing the site for a second Toronto 
International Airport are cited. It is shown how government 
decisions moved from merely expanding the existing Malton airport, 
to the possible construction of two new airports, and then finally 
settling on one new site northeast of Toronto (At Pickering). 
However, owing to strong resistance on the part of local residents, 
the future of the projected new airport is in doubt, and the very need 
for it is being questioned. A.B.K. 


A73-33182 # Concorde operations. W. J. Strang (British 
Aircraft Ltd, Filton, Bristol, England). In: Anglo-American 
Aeronautical Conference, 13th, London, England, June 4-8 1973 

sS'lf73.26p. 

Review of the Concorde project status, operations, and related 
^Dblems of erological concern. Four examples are cited which 
rflustrate the mixture of conventional and innovative elements in the 
c^wrde. The impact of parameters peculiar to the Concorde on 
wnd^tunnel, structural, systems, and flight testing is demonstrated. 
The handling operations of Concorde prototypes during visits on five 
Mntinents are discussed, as well as the general compatibility of 
Oincorde with current ATC procedure and requirements, fuel 
reserves and fuel reserve policy, and airfield operations. Ecological 
areas with which Concorde interacts are cited, including community 
noise, wmc boom, low-altitude atmospheric pollution, high-altitude 
atmospheric pollutton, and cosmic radiation effects. A B K 


A73-33183 A 

gions, V. H. Atrill. In: 


resource carrying aircraft for remote re- 
Anglo-American Aeronautical Conference, 


A73-33184 ^ Short haul traffic - Matching the design to the 
market. A. S. Watson (Hawker Siddetey Aviation, Ltd., Kingston on 
Thames, Surrey, England), in: Anglo-American Aeronautical Con- 
ferenoe, 13th, London, England, Jure 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 15 
p. 

Consideration of the patterns of development of the short-haul 
market, and determination of the types of aircraft required to meet 
the predicted needs. It is shown that on major high-density routes 
9-owth wilt be mat by much bigger aircraft, there will be more direct 
flights on less dense routes bypassing 'hub airports,' and a prolifera- 
tion will take place in feeder routes using 'bus-stop' techniques. It is 
concluded that three distinctive types of aircraft are required - 
namely, very large aircraft for use on the predominantly leisure 
routes and on the densest intermetropolitan routes, exceptionally 
quiet aircraft of intermediate size to increase service frequencies and 
route coverage within the main line systems, and a jet feeder liner 
which can generally operate profitably within standard fare struc- 
^res. A.B.K. 


A73-331^ § Rotary wing economics in a time of changir^ 

social values. J. A. McKenna (United Aircraft Corp., Sikorsky 
Aircraft Div„ Stratford, Conn.). In: Anglo-American Aeronautical 
Conference, 13th, London, England, June 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 9p. 

Review of some of the ecological advantages of using helicopters 
for carrying out logging operations, passenger transport, and offshore 
oil exploration and production. It is shown that rotary -wing aircraft 
have provided access to critical lumber resources without causing a 
harmful environmental impact on the forests. Another advantage of 
the heiicopter is that its use for short-haul air transportation will save 
land that would otherwise be wasted on large airports. Finally, the 
economic advantage of using helicopters for offshore oil production 
and transportation (particularly in the North Sea) to avoid undue 
dependence on Middle East sources is stressed. A.B.K. 


A73-33186 The Independently Targeted Vehicle. 0. L. L. 

Fitzwilliams (Westland Helicopters, Ltd., Yeovil, Somerset, England), 
In: Anglo-American Aeronautical Conference, 13th. London, 
England, June 4-8, 1973, Proceedings. London, 

Royal Aeronautical Society, 1973. 50 p. 

Consideration of the feasibility of developing a small automated 
vehicle for both ground and airborne iransportation of individuals 
not possessing piloting skills. The vehicle is assumed to be a 
rotorcraft of about 2500 lb gross weight in the general class of 
fixed-wing tilt rotors, with two small prop-rotors laterally disposed. 
It carries two occupants and some baggage over a stage length of 500 
miles. The functions of the collision-avoidance system required for a 
network of such independently targeted vehicles (ITVs) are outlined, 
and the capacity of the ITV traffic system is estimated. A brief 
description is given of the vehicle itself, emphasizing its main and 
auxiliary controls. Market models of the vehicle are developed for 
the years 1974 to 2001 and the years beyond 2001. Finally, the 
credibility of the ITV system is discussed. A.B.K. 
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A73-33187 ^ Towards simplification of avionics systems. J. 

G. Wright In: Anglo-American Aeronautical Conference, 13th, 
London, England, June 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 23 p. 

The possibility of reducing the cost, quantity, and complexity 
of avionics systems components is explored, and some approaches , 
likely to make simplifications possible are pointed out. Special 
attention i$ given to the identification of areas that hold a potential 
for simptification, M.V.E. 

A73-33188 ff Impact of advanced technology on jet aircraft. 

C. F. Newberry, R. B. Holloway, G. E, Bergmann, and W. D. Nelsen 
(Boeing Co., Wichita, Kan.L In: Anglo-American Aeronautical 
Conference, 13th, London, England, June 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 15 

p. 63 refs. 

Discussion of some of the possible future directions that jet 
aircraft design is likely to take under the influence of some recent 
technology developments. The effects upon aircraft design of four 
technology advance areas, in particular, are considered, namely: 
flight controls technology, jet engine noise suppression, supercritical 
aerodynamics, and composite structures. M.V.E. 

A73-33189 H Social aspects of the variable-pitch fan. J. G. 

Keenan (Dowty Rotol, Ltd., Gloucester, England). In: Anglo- 
American Aeronautical Conference, 13th, London, England, June 
4-8, 1973, Proceedings. London, Royal Aero- 

nautical Society, 1973. 19 p. 10 refs. 

Discussion of the merits of the variable-pitch fan in turbofan jet 
aircraft, particularly in STOL jet aircraft. It is shown that, with a 
variable pitch fan, fan blade operation remains at high efficiency 
throughout the flight envelope, a built-in thrust reverser is provided 
at no extra cost or weight, engine handling is improved, and a 
considerable noise reduction becomes possible. M.V.E. 

A73-33190 ff The expanding role for high bypass propul- 

sion. G. Rosen {United Aircraft Corp.. Hamilton Standard Div., 
Windsor Locks, Conn.l. In: Anglo-American Aeronautical Confer- 
ence, 13th, London, England, June 4-8, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 16 p. 

Discussion of potential uses of high-bypass fan engines in various 
types of aircraft, covering military transport aircraft, super-quiet 
forward area reconnaissance aircraft, close-support attack aircraft, 
carrier-based transport aircraft, compound helicopters, high-speed 
ASW surface effect ships, and arctic amphibious surface effect 
vehicles. It Is shown that the lower the sp>eed of the aircraft and the 
higher the requirements in noise reduction, the higher should be the 
bypass ratio for optimal aircraft performance. The potential benefits 
from very high bypass propulsion are analyzed in detail for individual 
types of aircraft. V.2. 


A73-33191 ^ The changing environment and propulsion. L. 

G. Dawson and T. D. Sills (Rolls-Royce, Ltd., Derby, England). In: 
Anglo-American Aeronautical Conference, 13th, London, England, 
June 4-8, 1973, Proceedings. London, Royal 

Aeronautical Society, 1973. 22 p. 13 refs. 

Various sources of aircraft- re I a ted noise generation are discussed 
in the context of a changing environment and advanced propulsion. 
Airport noise and airframe noise and their effects on powerplant 
evolution are considered, covering powerplant installation, STOL, 
externally blown flap, augmentor wing, and boosters. The noise- 
unrelated pollution problems created by aviation are believed to be 
manageable by further advances in aviation technology. The topics 
also include the distribution, availability and demand of natural fuels 
in civil aviation and the impact of mounting environmental pressures 
on the further development of civil aviation. V,Z. 

A73-33192 § The future for STOL. R. E. Hage and M. D. 

Marks (Douglas Aircraft Co., Long Beach, Calif.). In; Anglo- 


American Aeronautical Conference, 13th, London, England, June 
4-8, 1973, Proceedings. London, Royal Aero- 

nautical Society, 1973. 6 p. 

It is shown that currently ongoing STOL research and develop- 
ment activities are yielding results which could in the foreseeable 
future bring about a viable short-haul STOL system. In addition to 
closing the gap on operational costs and fare levels between 
conventional and short takeoff and landing aircraft, this system is 
also likely to meet the stringent environmental requirements that the 
air transport industry will have to observe. M.V.E. 

A73-33193 § Social and economic Implications of V/STOL. 
R. H. Miller (MIT, Cambridge, Mass.}. In: Anglo-American Aero- 
nautical Conference, 13th, London, England, June 4-8, 1973, 
Proceedings. London, Royal Aeronautical 

Society, 1973. 18 p. 

The factors which determine the quality of air service in short 
haul air operations under 200 miles stage length are discussed. 
Among the qualities by which a transportation system is judged are 
cost, trip time, convenience, and comfort. The time which the 
passenger judges in determining quality of service is total time, made 
up of block time of the vehicle in transit, wait time, and access and 
egress time to the terminal. Some fairly simple analyses serve to show 
the interrelation between various conflicting requirements for quality 
of service represented by the time and cost factors. Air travel should 
always offer several times the travel speed per unit of energy than 
ground transportation systems. F . R , L. 

A73-33201 Flight Simulation Symposium, 2nd, London, 

England, May 16, 17, 1973, Proceedings. Symposium sponsored by 
the Royal Aeronautical Society. London, Royal Aeronautical So- 
ciety, 1973. 185 p. 

The papers discuss the use of specific behavioral objectives in 
simulator development, optimizing the use of the flight simulator, 
total simulation, the development of visual systems for flight 
simulation, the simulator as a tool for avionics research, the 
contribution of integrated product support to the uptime of 
simulators, and the contribution of the simulator industry to military 
training requirements. V/STOL research simulation, a flight research 
program to define VTOL visual simulator requirements, flight 
simulation in helicopter and V/STOL research, BOAC experience and 
usage of flight simulators, and pilot opinion on simulation are 
considered. 

F.R.L. 

A73-33202 ff The use of Specific Behavioral Objectives in 

simulator and curriculum development and other simulator uses. W. 
L. Thomas (United Air Lines, Inc., Denver, Colo.}. In: Flight 
Simulation Symposium, 2nd, London, England, May 16, 17, 1973, 
Proceedings. London, Royal Aeronautical So- 

ciety, 1973. 10 p. 

The Specific Behavior Objective (SBO) concept, as part of a 
systems approach to flight training, has been given considerable 
attention within the industry. This approach to the development of 
new programs and to the redevelopment of existing programs details 
the objectives the training program must achieve, and serves as a 
valuable and highly effective resource for determining evaluation 
criteria. Progress made in adapting simulators and the programs to 
FAA requirements is discussed. Application of the SBO concept can 
cut down on the simulator program by eliminating those things 
about flying that a pilot can already accomplish in a proficient 
manner. Of major importance are the things application of the SBO 
concept might do to the design of simulators. Some of the 
difficulties most likely to be encountered in the simulator phase of 
training are discussed. F.R.L. 

A73-33203 if Optimising the use of the flight simulator. W. 
A. Wooden and J. D. Cowell (British Overseas Airways Corp., 
London Airport, Hounslow, Middx., England). In: Flight Simulation 
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Symposium, 2nd, London, England, May 16, 17, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 14 
P- 

Consideration is given to airline type conversion and continua- 
tion training and checking, tn order to optimize the use of the flight 
simulator it is considered that more formal arrangements for the 
training of airline instructor/ex am iners should be set up. There 
should be exploitation of the quite different and advantageous 
environment of the flight simulator for initial type conversion 
courses by the introduction of programmed learning, automated 
demonstration, and maneuver replay. There should be increased use 
of systems rigs, part-task trainers, and photographic models. For the 
purpose of continuation check/t raining all possible steps should be 
taken to provide total flight environment simulation. F.R.L, 

A73-33204 § Total simulation ^ A near future goal. W. P. 
Moran (American Airlines, Inc., New York, N.Y.). In: Flight 
Simulation Symposium, 2nd, London, England, May 16, 17, 1973, 
Proceedings. t London, Royal Aeronautical So- 

ciety, 1973. 8 p. 

Visual simulation has contributed greatly to a more safe, 
efficient, and economical method of training commercial airline crew 
members. The training has been to the proficiency level required to 
fly larger, faster, more complex aircraft. The ATA and lATA goal of 
total simulation in airline flying training Is considered to be now 
attainable. Although there are still some desired refinements to 
modern digital simulators and present day visual systems, it is 
considered that the present realism and fidelity permits complete 
training transfer. That transfer, however, is greatly dependent on 
how effectively the simulator is used and maintained. F.R.L. 

A73-33205 The development of visual systems for flight 

simulation. A. M. Spooner (Redifon Flight Simulation, Ltd., 
Crawley, Sussex, England). In: Flight Simulation Symposium, 2nd, 
London, England, May 16, 17, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 19 p. 11 

refs. 

Alternative methods of generating the visual images are re- 
viewed, and methods of presenting them to the pilot are described. 
The three main visual simulation methods, all capable of giving a 
colored display with a visual angle about 50 deg wide are closed 
circuit television/ physical model (CCTV), cine film» and computer 
generated Image (CGI). CCTV systems have been developed over the 
last 10 years, and the latest designs are fairly well optimized. Visual 
systems using cine film are more compact and may be cheaper than 
CCTV, but the envelope of possible flight paths is restricted. CGI 
systems divide into the simple night-only visual system and the very 
much more complex version capable of presenting a daytime scene. 

F.R.L. 

A73-33208 § The simulator as a tool for avionics research, 
F. S. Stringer (Ministry of Defence, London, England). In: Flight 
Simulation Symposium, 2nd, London, England, May 16, 17, 1973, 
Proceedings. London, Royal Aeronautical So- 

ciety, 1973. 9 p. 

The observations here are designed to stimulate the avionics 
system or ergonics designer to a correct application of simulation to 
give a cost-effective method of providing an end product which will 
be a solution to a particular problem with a minimum of in-service 
modification. It is important that the interrelationship between the 
aircraft and the avionics system and the man-machine interface 
should be understood as thoroughly as possible before very expensive 
decisions are taken to build a prototype system into an aircraft. 
Much of this preliminary examination of design parameters and total 
performance envelope can be predicted by simulation. However, the 
cost of simulation can be high, F.R L 


A73-33208 § The simulator industry and its contribution to 
military training requirements. M. A, B. Collin (RAF, London. 
England). In: Flight Simulation Symposium, 2nd, London, England, 


May 16, 17, 1973, Proceedings. London, Royal 

Aeronautical Society, 1973. 8 p. 

The Royal Air Force has, over the last five to seven years, 
supplemented a significant percentage of their pilot and other crew 
member training with the use of complex full mission flight 
simulators. Since the beginning of 1970 the Service has seen the 
progressive introduction of flight simulators for the Phantom, 
Buccaneer and Harrier aircraft, and other crew trainers for air 
electronic operators and navigators. Full mission flight simulator 
training is reviewed, and the need for flight simulators is discussed, as 
well as some revisions in the simulator policy. F.R.L, 

A73-33209 ^ V/STOL research simulation at HSA. D. K. 

Mendela and R. E. Sawtell {Hatfield Polytechnic, Hatfield, Herts., 
England). In: Flight Simulation Symposium, 2nd, London, England, 
May 16, 17, 1973, Proceedings. London, Royal 

Aeronautical Society, 1973. 35 p. 10 refs. 

Flight simulation trials of VTOL and STOL aircraft projects 
carried out on a fixed base simulator are described. Typical results 
achieved on the simulator are quoted for lift fan VTOL and STOL 
aircraft. Improvements are noted in aircraft handling and perfor- 
mance together with a reduction in pilot workload due to the 
introduction of autostabilization, electronic head-up displays and 
specific flight deck controls. Some limitations of the fixed base 
simulator are shown. The new four degrees of freedom moving-base 
simulator, supported by the Honeywell H632 digital computer which 
was installed recently at HSA, Hatfield, is described. (Author) 

A73-33210 ^ A flight research program to define VTOL 

visual simulator requirements. R. J. Milelli, W. A. Keane, and W. J. 
Kenneatly (U.S, Army, Electronics Command, Fort Monmouth, 
N.J.). In: Flight Simulation Symposium, 2nd, London, England, May 
16, 17, 1973, Proceedings. London, Royal 

Aeronautical Society, 1973. 11 p. 

During 1972, the U.S. Army Avionics Laboratory developed and 
flew a unique airborne test helicopter designated as the Research 
Aircraft for the Visual Environment (RAVE) to obtain comparative 
data on pilot performance under both direct visual and TV mediated 
imagery. TV imagery was presented on infinity collimated displays 
^ and was variable with respect to both field of view and resolution. 
Comparative performance for both direct and TV mediated systems 
was obtained for a wide spectrum of airmobile maneuvers in a 
confined tactical area as well as terrain following and terrain 
avoidance over a tactical terrain course. (Author) 

A73- 33211 § Flight simulation in helicopter and V/STOL 

research. T. Wilcock and B. N. Tomlinson (Royal Aircraft Establish- 
ment, Bedford. England). In: Flight Simulation Symposium, 2nd, 
London, England, May 16, 17, 1973, Proceedings, 

London, Royal Aeronautical Society, 1973. 20 p. 12 

refs. 

The flight simulator of the Aerodynamics Flight Division, RAE 
Bedford, has for over a decade been used for research into aircraft 
handling policies, and the emphasis is directed toward this particular 
area of helicopter and V/STOL research. Those aspects are con- 
sidered first in which the requirements for effective simulation differ 
from those of conventional aircraft, both in terms of the mathemati- 
cal mode) of the vehicle being simulated and the methods of 
displaying the vehicle's characteristics and behavior to the pilot. The 
Aerodynamics Flight Division simulator is then described, and a 
number of simulations of V/STOL aircraft performed on the 
simulator during the last decade are discussed, including a report on a 
current program of STOL simulations, F.R.L. 

A73-33212 if BO AC experience and usage of flight simula- 

tors. P. Brentnall and M. R. Jenkins (British Overseas Airways Corp., 
London Airport, Hounslow, Middx., England), in; Flight Simulation 
Symposium, 2nd, London, England, May 16, 17, 1973, Proceedings. 

London, Royal Aeronautical Society, 1973. 8 p. 

Fallowing a review of BOAC's experiences with various simula- 
tors which they have operated since their advent, particular reference 
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is made to the 747 flight simulator. BOAC called, broadly, for a 
digital computer with a four-axis motion system, significant improve- 
ments in the visual system, something new in the area of the 
instructor's console, and far closer tolerances in performance than 
had been asked for previously. An external track recorder station was 
installed, complete with a weather broadcast system to provide 
prerecorded weather and automatic terminal information service 
information on the voice channel of the appropriate terminal VOR 
stations. The three main subdivisions of usage are type conversion 
training, low weather minima training, and recurrent practice and 
checking. P.R.L, 


A7333215 Region of existence of frictional noise and 

experimental verification (Domaine d'exirtence de bruits de frotte- 
ment et verifications exp^ri mental es). J.-M. Tatraux-Paro, J.-C. 
Chezeaux, and W. Bismuth {CNRS, Centre de Recherches Physiques, 
Marseille, France). Acusdca, vol. 28, May 1973, p. 272-27B. 11 refs. 
In French. 

The range of existence, the frequencies, and the amplitudes of 
friction vibrations are studied in terms of the slip velocity. The 
experimental results for three types of tires slipping on an iron track 
are studied. The range of existence ar^d the frequency and amplitude 
of the oscillations of a Stoker model slipping against different types 
of friction track are studied in terms of the slip velocity. Experi- 
mental and theoretical results show that the Stoker model accounts 
for the process generating the friction vibrations for low slip 
velocities. {Author) 


A73-33265 Experimental results in the case of the Non- 

waller wave-rider in the subsonic, transonic, and supersonic range 
(Experimentelle Ergebntsse zum Nonweiler-Wellenreiter im Unter- 
schall-, Transschall- und Uberschallbareich). U, Ganzer {Berlin, 
Technische Universitat, Berlin, West Germany), Zeitschrift fiir 
Fiugwissenschaften, vol. 21, May 1973, p, 153T59. 11 refs. In 
German. 

Pressure distributions were measured on the surface of a 
Nonweiler caret wing at free-stream Mach numbers of 0.2 to 4.0. The 
experimentally determined pressure distributions at the upper side, 
the lower side and at the base are compared with the values 
calculated by various theoretical methods in the subsonic and 
supersonic regimes. Furthermore, the aerodynamic coefficients of 
the caret wing, such as lift, drag and aerodynamic efficiency as 
determined from the pressure distributions are presented. (Author) 

A73-33267 Turbulent boundary layer on a yawed wing. N. 

V. C. Swamy (Indian Institute of Technology, Madras, India). 
Zeitschrift fur Flugwissenachaften, vol. 21 , May 1973, p. 163-166. 1 1 
refs. 

Results of a three-dimensional turbulent boundary layer 
developing on the suction side of a yawed wing kept in a uniform 
flow are described. This extends the author's earlier work (1971) on 
a yawed flat plate. The results are discussed in terms of several 
proposed semiernpirical methods. F.R.L. 

A73- 33382 Combined environmental test and testing 

installations (Kombimerte Umweltpriifung und Priifanlagen). R. 
Sunder mann (Brabender Realtest GmbH, Duisburg, West Germany). 
In: Problems and methods of simulating the environment; Annual 
Meeting, Karlsruhe, West Germany, September 27-29, 1972, Reports. 

Berghausen bei Karlsruhe, Institut fiir Chemie 
der Treib- und Explosivstoffe, 1973, p. 1 15134. In German. 

Environmental test chambers are used to reproduce the climatic 
conditions existing anywhere on earth or in the atmosphere as a basis 
for exposing components to be tested to their future environment 
while subjecting these components to the tests which are significant 
for a determination of the functional component suitability. A 
testing installation for studying under varyir^g climatic conditions the 
mechanical characteristics of materials for aeronautical and astro- 


nautical uses is discussed. Investigations at temperatures from -80 C 
to +250 C and environmental pressures from 760 to O.OOt torr are 
possible. 

A73-33410 Nonlinear filter evaluation for estimating 

vehicle position aiwi velocity using satellites. S. G. Wilson (Boeing 
Co., Seattle, Wash,). fEEE Transactioris on Aerospace and Efectronic 
Systems, vol. AES-9, Jan. 1973, p. 65-75. 8 refs. U.S. Department of 
Transportation Contract No. FA69WA-2109. 

A73-33416 Winter simulation conference, San Francisco, 

Calif., January 17-19, 1973, Proceedings. Conference sponsored by 
ACM, AIIE, IEEE, SHARE, SCi, and TIMS. Edited by A. C. Hoggatt 
(California, University, Berkeley, Calif.). New York, Institute of 
Electrical and Electronics Engineers, Inc., 1973. 908 p:$15. 

Topics discussed include the role of simulation in project 
development, behavior and learning models, simulation methodolo- 
gy, and aerospace applications of simulation, including the real-time 
simulation of a multiple-element defensive test environment, com- 
puter simulation of the interactions between surface-to-air missile 
systems and aircraft in a nonjamming environment and over flat 
terrain, and the design and use of a simulator of some of the newly 
automated safety separation functions for terminal air traffic 
control. Also discussed are languages used for simulation and the 
problem of maintenance and reliability. 

A.B.K. 


A73-33419 H Simulation in the design of automated air 

traffic control functions. P. D. Flanagan, J. B, Currier, K. E. Willis. 
In: Winter Simulation Conference, San Franc'sco, Calif., January 
17-19, 1973, Proceedings, New York, Institute 

of Electrical and Electronics Engineers, Inc., 1973, p. 449-462, 

Description of the design and use of a simulator of some of the 
newly automated safety separation functions for terminal air traffic 
control (ATC). The program was used not only for analysis and 
design of these functions but also as a testbed for the logic actually 
implemented in the Knoxville, Tennessee terminal. Imbedded in the 
program is an emulator of the Goodyear Aerospace Corporation 
STAR AN IV Associative Processor used at Knoxville. The three 
major ATC functions simulated are: (1) advanced midair conflict 
prediction and evaluation, (2) conflict resolution maneuver genera- 
tion, and (3) automated voice advisory message generation and 
scheduling. Author) 

A73- 33422 Methods for estimating drag polars of subsonic 

airplanes. J. Roskam (Kansas, University, Lawrence, Kan.). 
Lawrence, Kan., Roskam Aviation and Engineering Corp., 1971. 90 
p. 6 refs. $4.50. 

The purpose of this text is to present methods for computing 
drag polars of conventional airplanes at Mach numbers below 1.0. 
The word conventional is to be interpreted such that airplanes with 
highly swept, low aspect ratio wings are excluded. Two methods are 
presented. First a very fast preliminary design method for estimating 
drag polars at low Mach numbers. Second a more elaborate (and also 
more accurate) method for estimating drag polars over the entire 
range below M = 1.0. The intent is that the first method be used in 
the very first stages of prelirpinary design studies of new airplane 
designs. The second method can be used to obtain more detailed and 
accurate drag data for an airplane design once its configuration is 
more or less determined. (Author) 

A73-33423 Methods for estimating stability and control 

derivatives of conventional subsonic airplanes. J. Roskam (Kansas, 
University, Lawrenca, Kan,), Lawrence, Kan., Roskam Aviation and 
Engineering Corp„ 1971, 1 10 p, 7 refs, $5.50. 

This text provides methods for computing numbers of stability 
arxJ control derivatives for conventional, tail-aft airplanes in subsonic 
flight. Such methods are particularly valuable when doing parametric 
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or preliminarY design studies of stability and control characteristics 
of airplanes. The methods allow students to come up with estimated 
stability characteristics of their own design within a reasonable 
period of time and with reasonable accuracy. The methods presented 
apply to most jet airplane configurations with power-on or power- 
off, because power effects on the aerodynamic derivatives are small. 

F.R.L. 

A73-33477 Reliability of aerospace fluidic controls. J. M. 

Mix (Ai Research Manufacturing Co., Los Angeles, Calif.L Fiufdics 
Quarterly, vol. 5, Jan. 1973, p. 96-1 09. 

Discussion of aerospace fluidic control system designs developed 
by the Company under a fluidic technology program initiated In the 
early 1960's. The systems covered Include a load control system, a 
fluidic temperature sensor, a pneumatic actuator for thrust re verser, 
the Lockheed S-3A pressure regulating valve, the Concorde SST 
fluidic speed control system of thrust reverser, the APU surge control 
valve of the B-1 aircraft, an engine thrust reverser speed and torque 
control system, and various filter designs. Test data are given to 
demonstrate the reliability of fluidic control modules in aerospace 
control applications. V.Z. 

A73-33478 Hydrofluidic component and system reliabili- 

ty. L. J. Banaszak (Honeywell, Inc., Minneapolis, Minn.). Ffuidics 
Quarterly, vol. 5, Jan. 1973, p. 110-120, Grant No. DAAJ02-67- 
C-0003. 

Reliability/life test results are evaluated for hydroftuidic control 
components and systems in helicopter applications. Failure criteria 
for rate sensors, amplifiers, bellows and trim control are given. Life 
limiting characteristics of hydrofluidic components are shown to 
exceed greatly 3000 hr of operating time. It is also concluded that 
catastrophic failures are not inherent in hydrofluidic components 
and that their replacement lifetimes most probably tar exceed the 
lifetimes of their intended applications. Effective corrective measures 
were developed and supplemented for all hydrofluidic drift-type 
failure modes encountered during the test program. V.Z. 

473-33480 * ^ Effect of rotor design tip speed on aerody- 
namic performance of a model VTOL lift fan under static and 
crossflow conditions. N. 0. Stockman, I. J, Loeffler, and S. Lieblein 
(NASA, Lewis Research Center, VTOL Propulsion Branch, Cleve- 
land, Ohio). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, ^Afashington, D.C., Apr. 8-1 2, 1973, 
Paper 73-GT-2. 8 p, 9 refs. Members, $ 1.00; nonmembers, $3.00. 

A73-33481 § Investigation of the aerodynamic perfornuinoe 
of small axial turbines. J, S. Ewen, F. W. Huber, and J. P. Mitchell 
(United Aircraft Corp., Pratt and Whitney Aircraft Div., West Palm 
Beach, Fla,). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, Washington, D C., Apr. 8-12, 1973, 
Paper 73-GT-3. 7 p, 9 refs. Members, $1 .00; nonmembers, $3.00. 

This paper describes results of an experimental investigation of 
small axial turbine performance characteristics. Included are test data 
on the effects of the following design variables on small turbine 
aerodynamic efficiency: blade height, vane endwall contouring, blade 
reaction, blade tip clearance, stage work, and vane and blade airfoil 
row solidity. In addition, the effects of vane, blade, and disk cooling 
air injection on turbine efficiency are presented. The turbines 
evaluated were single stage, low aspect ratio configurations sized for 
airflows of 3.63 kg/sec or less and designed for inlet temperatures in 
the 2200-to-2500 deg F range. The efficiency data presented in the 
paper cover both design and off-design velocity and pressure ratios. 
These data illustrate that relatively high efficiencies can be obtained 
in small, low aspect ratio axial turbines with an optimum design. 

(Author) 

A73-33^3 H Reduction of nitrogen oxide emissions from a 

^ tur^ne by fuel modifications. H. Shaw {Esso Government 
Research Laboratory, Linden. n.X) . American Society of Mechanical 
tngmeers. Gas Turbine Conference and Products Show, Washington, 


D.C., Apr. 8-12, 1973, Paper 73-GT-5. 8 p, 21 refs. Members, $1.00- 
nonmembers, $3.00. Contract No. F33616-71 C-1 575. 

A broad experimental program was undertaken to assess the 
feasibility of reducing NOx from aircraft gas turbine engines by fuel 
modifications (additives and/or treatments). The modifications were 
selected without regard to practical limitations in order not to 
obscure potentially useful approaches. The Esso high-pressure can- 
nular combustor was used to simulate the characteristic emissions of 
gas turbines. Approximately 70 fuel modifications were tested using 
Jet A as the base fuel. None of the investigated additives was fgfly 
acceptable because of the relatively low NOx reduction that was 
obtained even with high additive treat rates. The experimental work 
was carried out at an overall air to fuel ratio of around 50 and at a 
pressure of 48 psig. The exhaust gas composition was typical of the 
latest aircraft turbine engines with the exception of the carbon 
monoxide levels which were too high. (Author) 

A73-33484 § Small turbo machinery compressor and fan 
aerodynamics. R. C. Pampreen (Ai Research Manufacturing Company 
of America, Phoenix. ArizJ. American Society of Mechanicat 
Engineers, Gas Turbine Conference and Products Show, Washington, 
D.C., Apr. 8-12, 1973, Paper 73-GT-6, 6 p. 9 refs. Members. $1.00; 
nonmembers, $3.00. 

This paper discusses aerodynamic considerations in the design of 
small turbomachinery axial and centrifugal compressors and fans. 
Test results are presented to show the effect of scaling on compressor 
performance. Correlations are presented which relate compressor 
efficiency to Reynolds number and clearance. It is shown that 
clearance effects are more prominent when scaling designs, and 
Reynolds number effects are more prominent as density is lowered. 

(Author) 

A73-33485 # Dynamic gas temperature measurements in a 
gas turbine transition duct exit. R. R. Dils (United Aircraft Materials 
Engineering and Research Laboratory, Middletown, Conn.l. 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Washington, D.C., Apr. 8-12, 1973, Paper 
73 GT-7. 13 p. 42 refs. Members, $1 .00; nonmembers, $3.00. 

Wide bandwidth gas temperature measurements in the transition 
duct exit of a gas turbine show that large gas temperature 
fluctuations occur at any point in the duct exit. The temperature 
fluctuations increase with engine thrust level, exceeding 1000 deg F 
at takeoff. Probabilistic and spectral analyses of the data indicate 
that the gas temperature fluctuations are due to nonaxial displace- 
ments of partially mixed secondary air jet zones in the transition 
duct exit. The jet zones are driven by the combustion processes in 
the forward sections of the main burner. The combustion processes 
regeneratively and nonlinearly amplify the longitudinal resonant 
acoustic pressure modes of the diffuser duct and the main burner and 
generate periodic velocity fluctuations in the combustion products 
leaving the forward sections of the main burner. Surface temperature 
waves induced at the leading edge of the first-stage turbine nozzle 
guide vanes by the main burner exhaust gases are also obtained from 
the data. (Author) 

A73-33487 # Compressible flow theories for airfoil cascades. 

J. P. Gostelow (Science Research Council, Turbomachinery Labora- 
tory, Cambridge. England). American Society of Mechanical En^- 
neers. Gas Turbine Conference and Products Show, Washington, 
D.C., Apr. 8-12, 1973. Paper 73-GT-9. 12 p. 68 refs. Members, 
$1.00; nonmembers, $3.IX). 

Solutions to the direct problem of subsonic flow calculation for 
cascades are firstly reviewed and the existing techniques are classified 
into series, iterative, matrix, and streamline curvature solutions. Most 
techniques appear to be successful when the peak velocity remains 
subsonic. Some solutions to the design problem are reviewed but 
results from these require further verification. Purely supersonic 
cascade flows, although rare, offer no particular difficulties but the 
regime of greatest current activity involves transonic or mixed flows. 
Where both subsonic and supersonic flows exist various new 
techniques offer great promise. (Author) 
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A73-33488 * H The use of a finite difference technique to 
predict cascade, stator, and rotor deviation angles and optimum 
angles of attack, P. R, Dodge (AiResearch Manufacturing Company 
of Arizona, Phoenix, Ariz.). American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show. Washington. 
D.C., Apr. 8-12, 1973, Paper 73-GT-10. 6 p. 11 refs. Members, 
$1.00; nonmembers, $3.00. Contract No. NAS3-15324. 

A73-33489 ff Low emissions combustion for the regenera- 

tive gas turbine. I - Theoretical and design considerations, W. R. 
Wade, P. I. Shen, C. W. Owens, and A. F. McLean {Ford Motor Co., 
Dearborn, Mich.}. American Society of Mechanical Engineers, Gas 
Turbine Conference and Products Show, Washington, D.C., Apr. 
8 12, 1973, Paper 73-GT-11 . 17 p. 38 refs. Members, $1.00; 
nonmembers, $3.00. 

A73-33490 H Low emissions combustion for the regenera- 

tive gas turbine. II - Experimental techniques, results, and assess- 
ment. N. A. Azelborn, W. R. Wade, J. R. Secord, and A. F. McLean 
(Ford Motor Co., Dearborn, mcK) . American Society of Mechanical 
Engineers. Gas Turbine Conference and Products Show, Washington, 
O.a, Apr. S-12, 1973, Paper 73-GT12. 7 p. Members. $1.00; 
nonmembers, $3.00. 


A73-33492 ff On the unsteady supersonic cascade with a 

subsonic leading edge - An exact first order theory, 1. M. Kurosaka 
(General Electric Co., Schenectady, N.Y.). American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show. 
Washington, D.C.. Apr. 8 12, 1973, Paper 73 GT15. 10 p. 1 1 refs. 
Members, $1.00; nonmembers, $3.00. 

A73-33493 § On the unsteady supersonic cascade with a 

subsonic leading edge - An exact first order theory. H. M. Kurosaka 
(General Electric Co.. Schenectady. N.Y.). American Society of 
Mechanical Engineers. Gas Turbine Conference and Products Show, 
Washington. D.C., Apr. 8 12. 1973. Paper 73-GT-16. 9 p. 6 refs. 
Members, $1.00; nonmembers, $3.00. Research sponsored by the 
General Electric Co. 


A73-33494 H ^ contribution to the theoretical and experi- 

mental examination of the flow through plane supersonic 
deceleration cascades and supersonic compressor rotors. H. Stmoo 
{Rheinisch-Westfalische Tcchnische Hochschule, Aachen, West 
Germany). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Shaw, Washington, D.C., Apr. 8-12, 1973, 
Paper 73-GT-17. 11 p. 12 refs. Members, $1.00; nonmembers, $3.00. 


A73-33495 H Effectiveness and heat transfer with full- 

coverage film cooling. D. E. Metzger (Arizona State University, 
Tempe, Ariz.), 0. 1. Takeuchi, and P. A. Kuenstler. American Society 
of Mechanical Engineers, Gas Turbine Conference and Products 
Show, Washington, D.C., Apr. 8 12, 1973, Paper 73-GT-18. 5 p. 13 
refs. Members, $1 00; nonmembers, $3.00. 

The paper presents experimental results for performance of 
full-coverage film cooled surfaces. Effectiveness and heat transfer are 
measured on plane surfaces with discrete injection through the 
surface at an array of points into a turbulent mainstream boundary 
layer. The injection is normal to the surface, through circular holes 
arranged in both in-line and staggered patterns with 4.8 hole 
diameters used for both the row-to-row spacing and the hole to-h ole 
spacing within a single row. Both the film and mainstream fluids are 
air, and property differences are kept small throughout the study. 
Uniform injection over the entire array at film-to-mainstream 
velocity ratios of 0.1 and 0.2 with a uniform wall temperature 
boundary condition are covered. Results are compared with predic- 
tions using superposition of available single hole local effectiveness 
values. (Authorl 


A73-33496 * H Control of turbofan lift engines for VTOL 
aircraft. J. F. Sellers and J. R. Szuch (NASA, Lewis Research Center, 
Dynamics and Controls Branch, Cleveland, Ohio). American Society 
of Mechanical Engineers, Gas Turbine Conference and Products 
Show, Washington, D.C., Apr, 8-12, 1973, Paper 73-GT-20. 11 p. 9 
refs. Members, $1 .00; nonmembers, $3.00. 

This paper presents the results of an analytical study of the 
dynamics and control of turbofan lift engines, and proposes methods 
of meeting the response requirements imposed by the VTOL aircraft 
application. Two types of lift fan engines are discussed: the integral 
and remote. The integral engine is a conventional two-spool, high 
bypass ratio turbofan designed for low noise and short length. The 
remote engine employs a gas generator and a lift fan which are 
separated by a duct, and which need not be coaxial. For the integral 
engine, a control system design is presented which satisfies the VTOL 
response requirements. For the remote engine, two unconventional 
methods of control involving flow transfer between lift units are 
discussed. (Author) 


A7 3-33497 ff Interface effects between a moving supersonic 

blade cascade and a downstream diffuser cascade. J. Fabri, J. 
Reboux, and F. Hirsinger (ONERA, Chalillon-sous^Bagneux, Hauts- 
de-Seine, France). American Society of Mechanical Engineers, Gas 
Turbine Conference and Products Show, Washington. D.C., Apr. 
8-12, 1973, Paper 73 GT-23. 6 p. 10 refs. Members, $1.00; 
nonmembers, $3.00. 


A73-33498 * ff Propulsion system for research VTOL trans- 

ports. L. W. Gertsma (NASA, Lewis Research Center, Cleveland, 
Ohio) and S. Zigan (General Electric Co.. Cincinnati, Ohio). 
American Society of Mechanicat Engineers, Gas Turbine Conference 
and Products Show, Washington, D.C., Apr. 8-12, 1973, Paper 
73-GT-24. 8 p. 8 refs. Members, $1.00; nonmembers, $3.00. 

In anticipation of an eventual VTOL requirement for civil 
aviation, NASA has been conducting studies directed toward 
determining and developing the technology required for a com- 
mercial VTOL transport. The commercial transport confi^rations of 
such a VTOL transport are briefly reviewed, the propulsion system 
specifications and components developed by the engine study 
contractor are presented and described, and methods for using the 
lift- propulsion system for aircraft attitude control are discussed. 

(Author) 

A73-33499 § Newkirk effect - ThermaHy induced dynamic 

instability of high-speed rotors. A. D, Dimarogonas (Lehigh Univer- 
sity, Bethlehem, Pa.). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Washington, D.C., Apr. 
8 12, 1973, Paper 73GT26. 11 p. 6 refs. Members, $1,00; 
nonmembers, $3.00. 

The Newkirk effect is the vibration change due to thermal 
distortion of a rotor caused by rubbing on stationary components. 
The static bow due to an arbitrary heat input can be found from a 
convolution integral of a source bow function and a heat function. 
Utilizing the dynamic response of the system, the resultir>g dynamic 
bow was computed. This dynamic bow controls the generated heat 
and the associated heat function. The resulting model can be 
described by a complex integral equation which can be transformed 
into two nonlinear differential equations. The stability and the 
modes of these equations have been studied. The equations them- 
selves were solved with numerical methods. Three modes of the 
Newkirk effect were discovered: spiraling, oscillating, and constant 
modes. It was found that critical speeds only indirectly influence the 
modes. The Important factor is still the dynamic characteristics of 
the system in the form of a phase angle. (Author) 

A73-33500 * ff Aerodynamic study of a turbine designed for a 
small low-cost turbofan engine. M. G. Kofskey and W. J. Nusbaum 
(NASA, Lewis Research Center, Cleveland, Ohio). American Society 
of Mechanical Engineers, Gas Turbine Conference and Products 
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Show, Washington, D.C., Apr. 8 72, 1973, Paper 73-GT-29. 1 1 p. 5 
refs. Members, $1.00; nonmembers, $3.00. 

A73-33501 jf Upstream attenuation and quasi-steady rotor 

lift fluctuations in asymmetric flows in axial compressors. E. M. 
Greitzer {United Aircraft Corp., Pratt and Whitney Aircraft Div,, 
East Hartford. ConnJ. American Society of Mechanicaf Engineers, 
Gas Turbine Conference and Products Show, Washington, D,C., Apr. 
8-12, 1973, Paper 73-GT-30. 10 p. 8 refs. Members, $1.00; 
nonmembers. $3.00. 

A73-33503 H Lift and measurements in an aerofoil in 
unsteady flow. D. W. Holmes (Science Research Council. Turbo 
machinery Laboratory. Cambridge. England}. American Society of 
Mechamcai Engineers, Gas Turbirw Conference and Products Show 
Washington, D.C, Apr 8^12, 1973, Paper 73-GT^T 12 p. 12 refs' 
Members, $1.00; nOnmembers. $3.00. Research supported by Rolls 
Royce, Ltd. 

A wind tunnel is described which is capable of producing both 
'transverse' and 'streamwise' gusts. An account is given of the lift and 
pressure fluctuations measured on an Isolated airfoil tested in the 
tunnel. The response to a transverse gust compares well with Kemp's 
0952) theory, although the pressure distribution is not as predicted. 
The results suggest that the wake behavior and, in particular, the 
existence of a separation region can in practice seriously affect the 
validity of applying the now classical unsteady vortex theory. 

(Author) 


A73-33504 H Remanufacture of jet engine compressor com- 
ponents. M. Weinstein (Chromalloy American Corp.. San Antonio, 
Tex.}. American Society of Mechanicaf Engineers, Gas Turbine 
Conference and Products Show, Washington, D.C., Apr. 8-12, 1973, 
Paper 73GT-43. 8 p. Members, $1.00; non members, $3.00. 

A description of the various mechanical operations employed in 
the remanufacture of gas turbine engine compressor components 
such as blading, rotor disks and spacer, vane shroud assemblies, and 
air seals are given. The operations described include tungsten irtert 
gas, plasma needle arc aixl electron beam welding, furnace and torch 
brazing, glass bead and shot peening, magnetic particle and ultrasonic 
inspection, plasma spray and diffusion coating, Emphasis is given to 
the effect of these operations on the mechanical integrity of the 
engine component. For example, the effect of welding, brazing, 
peening. and diffusion coating on the high-cycle fatigue strength of 
compressor stator and rotor components is discussed. The effect of 
repair operations on jet engine compressor performance is also 

(Author} 


O.C., Apr 8-12, 1973, Paper 73-GT-46. 9 p. 12 refs. Members, 
$1.00; nonmembers, $3.00. 

A transient analysis of thermal stresses in ceramic stationary 
vanes is presented. The application of ceramics to gas turbines 
represents an alternate approach for designers to increase operating 
temperatures. Highly der)se silicon carbide and silicon nitride vanes 
are analyzed for application in a heavy duty gas turbine. The most 
severe thermal loading condition for this turbine is imposed on the 
vanes. The purpose of this paper is to present the effect of ceramic 
material, vane size, air foil, cross-sectional geometry, and gas inlet 
temperature on the thermal response of ceramic vanes. (Author) 


A73-33509 # Gas turbine vibration limits - A fundamental 
view. G. A. Ludwig and 0. D. Erdmann (General Electric Co., Gas 
Turbine Products Div., Schenectady. N.Y.). American Society of 
Mechamcai Engineers, Gas Turbine Conference and Products Show 
Washington, D.C., Apr 8-12, 1973, Paper 73-GT^, 6 p. Members' 
$1.00; nonmembers, $3.00. 

An attempt is made to categorize the vibration response 
characteristics of several types of rotating machinery, with specific 
emphasis on industrial type gas turbines. Absolute and relative 
motions and units of measurement are discussed, and a vibration 
standard is proposed that has been successfully applied to a large 
family of industrial gas turbines. M.V.E. 

A73-33510 a Transonic flow through a turbine stator 

treated as an axisymmetric problem. H. J, Schroder and P, Schuster 
(Motoren- und Turbinen-Union Miinchen GmbH, Munich, West 
Germany). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, Washington, D.C, Apr. 8-12, 1973, 
Paper 73-GT-51. 12 p. 6 refs. Members, $1.00; nonmembers, $3.00. 

A73-33512 jj A wake and an eddy in a rotating, radial-flow 

passage. I - Experimental observations. J. Moore (GE Research and 
Development Center, Schenectady, N,Y.), American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Washington, D.C,, Apr. 8-12, 1973, Paper 73-GT-57. 8 p. 11 refs. 
Members, $1.00; non members, $3.00. NSF Grant No. GK-74922. 

A73-33515 * H Experimental evaluation of the effects of a 
Munt leading edge on the performance of a transonic rotor. L. Reid 
and D. C. Urasek (NASA, Lewis Flight Center, Cleveland, Ohio). 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Washington, D C., Apr. 8-12, 1973, Paper 
73'GT-60. 6 p. Members, $1.00; nonmembers, $3.00. 


A73-33505 ^ Repair of turbine blades and vanes, D. S. 

Duvall and J. R. Doyle (Pratt^ and Whitney Aircraft Materials 
Engineering and Research Laboratory, Middletown, Conn.}. 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Washington, D.C., Apr 8-12, 1973, Paper 
73 CT-44. 14 p. Members, $1.00; nonmembers, $3.00.' 

Fusion-weld repair of turbine components made from high- 
strength nickel-base superalloys is complicated by the relatively poor 
weldability of these materials. In turbine vanes constructed of cast 
Waspaloy (a superailoy of moderate strength), service-induced 
damage can be repaired by careful gas tungsten-arc welding proce- 
dures without significant incidence of weldment cracking. Weld 
repair of the higher strength vane alloy Inco 713 requires the use of 
spectal techniques such dissimilar weld filler alloys and/or unique 
preheating methods to produce crack-free repair welds. (Author) 


A73-33607 Transient analysis of ceramic vanes for heavy 

duty ^ turbines. R. T. Schaller and T. J. Rahaim (Westinghouse 
Electric Corp., Lester, Pa.). American Society of Mechanical Engi- 
neers, Gas Turbine Conference and Products Show, Washington, 


A7 3-3351 6 # Hot isostatic pressing of titanium alloys for 
turbine engine components. G. H. Harth (Battelle Columbus Labora- 
tories, Columbus, Ohio). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Washington, D.C., Apr, 
8-12, 1973, Paper 73-GT-63, 5 p. 7 refs. Members, $1.00; non- 
members, $3.00. 


A73-33517 ^ Design considerations for supenonic V/STOL 
aircraft D. Migdal. R. Cea, and R, McNiece (Grumman Aerospace 
Corp., Bethpage, N.Y ). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Washington, D.C., Apr. 
^12, 1973, Paper 73-GT-65. 12 p. Members. $1.00; nonmembers. 

$aoo. 

' Postulating the requirement for one supersonic V/STOL aircraft 
to perform a variety of potentially useful military missions, several 
design options were explored: the effects on aircraft size/ 
performance of cruise engine bypass arxj operating pressure ratios; 
the use of afterburning cruise engines for V/STOL; and the resulting 
surface temperature/velocity properties. It was concluded that a 
moderate bypass ratio (0.8) was near optimum for the supersonic 
missions and a high bypass ratio (2.5} is desirable for the subsonic 
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missions. The use of afterburning during V/STOL can yield signif* 
leant reductions in aircraft gross weight and may not require 
unreasonably large danger areas for a steel deck. ^Author) 

A73^3518 H Conceptual study of high performance 

V/STOL filters. P. G. Kappus and A. 0. Kohn (General Electric 
Co., Advanced Military Combat Systems, Cincinnati, OhioL 
American Society of Met^anic^ Engineers, Gas Turbine Conference 
and Products Show, V^ashington, D.C., Apr. 8-72, 1973, Paper 
73’GT-66. 19 p. Members, $1,00; nonmembers, $3.00. 

A simplified, conceptual study has been conducted to identify 
the effect of a variety of conceptual approaches on the design of 
VTOL interceptor type fighter aircraft with high supersonic speed 
capability and high levels of excess power at subsonic and supersonic 
combat conditions. The study assunws advanced technology in 
aircraft and propulsion systems consistent with an IOC (Initial 
Operational Capability) in the early to mid 1980's. Included are 
designs using augmented lift/cruise engines. Also evaluated are tilt 
pod and nose hanger configurations. AH configurations are designed 
for identical mission range/ pay load requirements. Specific design 
problems encountered in the various configurations are discussed, 
with special attention paid to the problems of balance and attitude 
control in the lift mode. (Author) 


A73-33519 ^ Compound ejector thrust augmenter develop- 

ment. L. W. Throndson (North American Rockwell Corp., Aircraft 
Div., Columbus, Ohio). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Wa^ington, D,C., Apr. 
8-12, 1973, Paper 73-GT-67. 10 p. 14 refs. Members, $1,00; 
nonmembers, $3.00. 

The basifc simplicity of ejectors provides an advantageous form 
of engine thrust augmentation for V/STOL aircraft. Application 
requires careful internal aerodynamics development to provide high 
augmentation ratios in compact, short length, ejector installations. 
Development of the compound ejector through rig and wind tunnel 
tests is described wherein Coanda flow and improved central primary 
flow injection are combined. Several methods of reducing ejector 
volume are employed through Increased mixing and diffusion rates 
while directing attention to loss sources such as inlet blockage. 

(Author) 

A73'33521 H Lift engine bleed flow management for a 

V/STOL fighter reaction control system, C. N. Webster (Vought 
Aeronautics C^o.. Dallas, Tex.). American Society of Mechanicai 
Engineers, Gas Turbine Conference and Products Show, Washington, 
aC., Apr, 8-12, 1973, Paper 73-GT70. 11 p. Members, $1.00; 
nonmembers, $3.00. 

A73-33S22 0 V/STOL airframe /propuls ion integration prob- 
lem areas. 0. Sutliff (General Dynamics Corp., Convair Aerospace 
Div., San Diego, Calif.). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Washington, D.C., Apr. 
8-12, 1973, Paper 73-GT-76. 11 p. Members, $1.00; nonmembers, 
$3.00, 

The Integration of V/STOL airframe and propulsion systems 
requires consideration of problems not experienced in conventional 
aircraft. These problems are discussed in terms of several propulsion 
arrangements of lift jets and vectored cruise engines. Thrust 
requirements are compared for the propulsion arrangements and the 
exhaust flow pattern, and its interference and reingestion effects 
developed in ground proximity, are reviewed. Selected design 
problems involving store and landing gear location and the use of lift 
jets for emergency cruise are discussed. Finally, a comparison is made 
of the weight and costs of the aircraft, each using a different 
propulsion arrangement. (Author) 

A73'33523 0 Performance of jet V/STOL tactical aircraft 

nozzles. E. H. Miller (Grumman Aerospace Corp., Bethpage, N.Y.). 
American Society of Mechanical Engineers, Gas Turbine Ccnference 


and Products Show, Washington, D.C., Apr. 8-12, 7973. Paper 
73-GT-77. 11 p. 5 refs. Members, $1.00; non members, $3.00. 

V/STOL aircraft impose stringent requirements on exhaust 
nozzles. In many cases, this type nozzle must provide a high level of 
thrust for liftoff and maintain it while vectoring. Grumman ran a test 
program to optimize V/STOL nozzle designs and obtain a basic 
understanding of the complicated exhaust nozzle flow process. The 
program made use of fiberglass models which were 1/6,5 scale of 
representative fighter designs. Tests were run statically with cold air. 
The configurations examined were cut off plug, single bearing 
swivel-tee plenum, single bearing swivel-scroll plenum, and flap 
nozzle. The effects of number of vanes, Mach number, and distortion 
were examined. (Author) 


A73-33524 0 Pressure measurements on the rotating blades 

of an axial-flow compressor. M. R. Sexton, W. F. O'Brien, Jr., and H. 
L. Moses (Virginia Polytechnic Institute and State University, 
Blacksburg, Va.). American Society of Mechanical Engineers, Gas 
Turbine Conference and Products Show, Washington, D.C., Apr. 
8-12, 1973, Paper 73-GT-79. 7 p. 11 refs. Members, $1.00; 
nonmembers, $3.00. Navy -sup ported research. Project SQUID. 


A73-3352B 0 Turbulence downstream of stationary and 
rotating cascades. R. Kiock (Institut fiir Aerodynamik, Braun- 
schweig. West Germany). American Society of Mechanicai Engirreers, 
Gas Turbine Conference and Products Show, Washington, D.C., Apr. 
8-72, 1973, Paper 73-GT-SO. 13 p, 18 refs. Members, $1.00; 
non members, $3.00. 

In a compressor, the inflow turbulence to the different stages 
determines the blade boundary layer behavior, especially at low 
Reynolds numbers as they occur in jet engines. Therefore, the 
knowledge of the turbulence quantities in a compressor is very 
important for compressor research and design. Some investigations of 
turbulence parameters behind stationary and rotating cascades are 
described. Velocity fluctuations were detected in a frequency range 
from 20 to 30.000 Hz by a hot-wire probe. Starting with a plane 
decelerating cascade, the stationary and instationary quantities are 
evaluated downstream of the cascade and transferred to overall 
values representing certain mean values along one blade spacing. 

(Author) 


A73- 33526 0 A current turbine engine maintenance program 

and the experience and logic upon which it is based. F. S. Nowlan 
(United Air Lines. Inc., San Francisco International Airport, Calif,), 
America Society of Mechanical Errgtneers, Gas Turbine Conference 
and Products Show, Washington, D.C., Apr. 8-12, 1973, Paper 
73-GT-87. 18 p. 6 refs. Members, $1.00; nonmembers, $3.00. 


A73-33527 0 In viscid flow through a cascade of thick, 

cambered airfoils. I - Incompressible flow. D. A. Frith (Department 
of SuF^ly, Aeronautical Research Laboratories, Melbourne. 
Australia). American Society of Mechanicai Engineers, Gas Turbine 
Conference and Products Show, Washington, D.C., Apr. 8-12, 7973, 
Paper 73-GT-84. 1 p. Members. $1.00; non members, $3,00. 

A73-33628 0 Inviscid flow through a cascade of thick, 

cambered airfoils. II - Compressible flow. D. A. Frith (Department of 
Supply, Aeronautical Research Laboratories, Melbourne, Australia). 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Washington, D.C., Apr. 8-12, 7973, Paper 
73-GT-8S. 6 p. Members, $1.00; nonmembers, $3.00. 

A73-33529 0 Comparative analysis of turbine loss parante- 

lers. R. T. Timm (Wisconsin Public Service Commission, Madison, 
Wis.) and N. H. Beachley (Wisconsin, University, Madison, Wis.), 
American Society of Mechanical Engineers, Gas Turbine Conferertce 
and Products Show, WadyingUin, D.C., Apr. 8-12, 1973, Paper 
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73-CT-97. 10 p. 7 refs. Members, $1,00; nonmembers, $3.CX). 

Prediction of axial flow turbine performance requires accurate 
loss parameters. Ainley and Mathieson's loss data have been widely 
u«d in the field for a number of years. This set of data is compared 
with a composite set consisting primarily of loss parameters from a 
study made recently by Balle and Binsley. Turbine performance 
calculations using computerized three-dimensional techniques have 
been performed for a wide range of turbine configurations and 
operating conditions, using both sets of loss data. Little significant 
drfferenoe is found in the results obtained by using either approach. 

(Author^ 


A73-33530 Nondestructive inspection method for iet en- 

g.ne turbme bade*, f. R. Kraska (General American Transportation 
Corp., Niles, lll.( and W. L. Berndt lUSAF. Oklahoma Air Material 

of Mechanical Bn- 
aorf Products Show, Washington, 

^ ^3GT-32. H p. Members. $lo0 

nonmembers, $3.00, * 


of the upper, atmosphere revisited. 
W. W. Kellogg (Nabonal Center for Atmospheric Research, Boulder, 
Colo.). American ins^tute of Aeronautics and Astronautics and 
Amencan Meteoroiogicat Society, international Conference on the 
Environmental impact of Aerospace Operadons in the High Atmo- 
sphere, Denver, Coio., June 11-13, 1973, A1AA Paper 73-492. 5 p. 
10 refs. Members, $1.50; nonmembers, $2.00. 

Since the upper atmosphere is so tenuous and since contami- 
nants mtroduced there can have a long residence time, the possibility 
of modifying it by human intervention has been raised a number of 
times in the past. In the early 1960's very large booster r^kets, then 
only on the drawing board, caused some concern in this regard, but It 
vras not until 1970 that widespread attention was drawn to the 
effects of high flying aircraft on the stratosphere. This has reopened 
the question of polluting the upper atmosphere. We will review what 
we know now In the fight of what we think we wilt need to know in 
order to predict the environmental effects of advancing aerospace 

^Author) 


A7^33546 # Concentration of OH and NO in YJ93-GE-3 
eng»r« exhausts measured in situ by narrow-line UV absorption W 
K. McGregor, B. L. Seiber, and J. D. Few (ARO, Inc., Arnold 
Engineering Development Center, Arnold Air Force Station. Tenn ) 
Amer/can institute of Aeronautics and Astronautics and American 
Meteorologtcai Society, international Conference on the Environ- 
f^tat fmp^t of Aerospace Operations in the High Atmosphere 
^nv^ Coio June 11-13, 1973, AiAA Paper 73-506. 12 refs. 
Memters, $1.50; nonmembers, $2.00. Research sponsored by the 
U.S. Department of Transportation. 


A73-33548 § The WB-57F .aircraft as an instrument plat- 
form. T. J. Kelly (USAF, McClellan.AFB, Calif.). >1/77er^a/7 institute 
of Aeronautics and Astronautics and American Meteorological 
Society, intemattonai Conference on the Environmental impact of 
Aerospace Operations in the High Atmosphere, Denver, Coio., June 

3 p. Members, $1.50; nonmem- 

oers, 

The WB-57F, a highly modified version of the Martin 8-57 
Canberra light bomber, was designed for use in high altitude air 
»n conjunction with nuclear testing in the atmosphere. 
Although the atrcraft oan still accomplish nuclear sampling, ris 
URi^e design permits it to carry a wide variety of instrument 
^kages with which to study the upper atmosphere. A general 
descrip^on of the aircraft is presented, indudirtg range, altitude and 
speed. A detailed description of the payload capability of the aircraft 
IS given. Size, instrument package weight limit, available power and 
environi^ntal conditions of the various equipment stations are^ 

(Author) 


A73-33662 ^ A three-dimensional stratospheric point-source 
tracer experiment and its implications for dispersion of effluent from 
a fleet of su^rsonic aircraft. J. D. Mahiman (NO A A, Geophysical 
Fluid Dynamics Laboratory, Princeton, N.J.). American institute of 
Aeronautics and Astronautics and American Meteorological Society, 
Internationa/ Conference on the Environmental Impact of Aerospace 
Operations in the High Atmosphere, Denver, Coio,, June 11-1J 
1973, AIAA Paper 73-528. 6 p. 15 refs. Members, $1.50; nonmem- 
bers, $2.00. A EC-supported research. 

A73-33563 H A general circulation model of stratospheric 
ozone. D. M. Cunnold, F. N. Alyea, N. A. Phillips, and R. G. Prinn 
(MIT, Cambridge, Mass.). American Institute of Aeronautics and 
Astronautics and American Meteorological Society, International 
Conference on the Environmental Impact of Aerospace Operations in 
the High Atmosphere, Denver, Coto., June 1 1- 13, 1973, AiAA Paper 
73-529. 8 p. 36 refs. Members, $1.50; nonmembers, $2.00. Contract 
No. ATni-1)-2249. 

This paper reports on a numerical model being developed with 
the ultimate objective of assessing the effects of SST operations on 
the atmospheric ozone distribution. The model is quasi-geostrophic 
and is being solved in the spectral domain using 79 spherical 
harmonics and 26 vertical levels between the ground and 70 km. The 
heating of the stratosphere by ozone is explicitly treated in the 
model and the ozones prediction equation includes the Chapman 
reactions and the catalytic reaction with nitric oxide. The model i$ 
initially being used in an attempt to simulate the seasonal variations 
of the unperturbed global ozone distribution. (Author) 


^3-33565 # Dispersion of exhaust plumes in the strato- 
sphere. J. J. Walton (California, University, Livermore, Calif.), 
Amer/can institute of Aeronautics and Astronautics and American 
Meteorological Society, international Conference on the Environ- 
mental impact of Aerospace Operations in the High Atmosphere 
Denver, Coio., June 1h13, 1973, AtAA Paper 73-532. 5 p. 6 refs' 
Members, $1,50; nonmembers, $2,00. Research sponsored by the 
U.S, Department of Transportation and AEC. 

Because of the continued passage of aircr. ,t over specific areas 
of the earth, local regions of high concentration may be expected to 
appear and be sustained. This problem is enhanced since early time 
dispersion occurs at a slower rate than predicted using global-scale 
diffusion coefficients. For this reason, using the superposition of 
nonreactive plumes being dispersed by scale-dependent diffusion, the 
characteristic concentration growth curves and profiles of such a 
fhght corridor have been obtained. A linear relation was found 
between maximum concentration and flight frequency while only a 
weak dependence on corridor dimension was observed. As a specific 
example, a flight corridor 400 km in the horizontal by 3 km in the 
vertical with a flight frequency of 180 round trips per day was 
considered. Maximum corridor concentration rose to approximately 
10% of that of a single plume at the end of the wake-dispersion 
regime with concentrations dropping to 1/e of this maximum in 
1800 km and 2.8 km In the horizontal and vertical respectively, 

(Author) 

A73-33566 H Subsonic jet aircraft contribution to NOx in 
the stratospheric ozone layer - 1968 to 1990. H, B. Levine (Virginia 
Polytechnic Institute and State University, Blacksburg, Va.). 
American institute of Aeronautics and Astronautics and American 
Meteorological Society, International Conference on the Environ- 
mental Impact of Aerospace Operations in the High Atmosphere, 
Denver, Colo., June 11-13, 1973, AIAA Paper 73-534. 5 p, 8 refs. 
Members, $1.50;, nonmembers, $2.00. 

A73-33567 * g Preliminary estimates of the fate of SST 
exhaust materials using a coupled diffusion/chemlstry model. G. R, 
Hilst and C. Donaldson (Aeronautical Research Associates of 
Princeton, Inc., Princeton, N.J.), American institute of Aeronautics 
snd Astronautics and American Meteorological Society, International 
Conference on the Environmental Impact of Aerospace Operations in 
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the High Atmosphere, Denver, Cofo., June 1 1-13, 1973, AtAA Paper 
73-535. 6 p. 7 refs. Members, $1,50; nonmembers, $2.00. Contracts 
No. NAS1-1l433;No. NASI 11873. 


A73-33569 * ^ A model for studying the effects of injecting 
contaminants into the stratosphere and mesosphere. R. C. Whitten 
{NASA, Ames Research Center, Moffett Field, Calif.) and R. P. 
Turco {NASA, Ames Research Center, Moffett Field; R & O 
Associates, Santa Monica, Calif.). American Institute of Aeronautics 
and Astronautics and American Meteor otogicai Society, international 
Conference on the Environmental Impact of Aerospace Operations in 
the High Atmosphere, Denver, Colo., June 11-13, 1973, A! A A Paper 
73-539. 10 p. 73 refs. Members, $1,50; nonmembers, $2.00, 

A73-33601 Annual Reliability and Maintainability Sympo- 

slum, Philadelphia, Pa., January 23-25, 1973, Proceedings, Sympo- 
sium sponsored by IEEE, AIAA, AIIE, ASME, ASM, ASQC, and lES, 
New York, Institute of Electrical and Electronics Engineers, Inc. 
(Annals of Assurance Sciences, Volume 6, No. 1), 1973. 657 p. 
$ 10 , 00 . 

Topics discussed include mathematical modeling, effectiveness 
and acceptance testing. Aegis weapon system reliability, mechanical 
reliability, parts reliability, logistics, airborne vs ground checkout 
tradeoffs, reliability methods for material engineering, safety, cost 
modeling, atomic energy, and computer applications. Also discussed 
are sequential probability ratio tests, accelerated testing of guided 
missiles, failure rate functions, product liability prevention, failure 
analysis of unequal size samples, and system engineering aspects of 
the man-machine interface. 

A.B.K. 

A73-33605 The role of testing in achieving aerospace 

systems effectiveness. A. M. Smith (General Electric Co., 
Philadelphia, Pa.) and T, D. Matteson (United Air Lines, Inc., San 
Francisco, Calif.). In: Annual Reliability and Maintainability Sympo- 
sium, Philadelphia, Pa., January 23-25, 1973, Proceedings. 

New York, Institute of Electrical and Electronics 
Engineers, Inc., 1973, p. 36-41. 

The findings of a study of the relationship between testing and 
the achievement of effectiveness in aerospace systems are 
summarized. The study was conducted by the AIAA Systems 
Effectiveness and Safety Technical Committee and covered various 
aspects of test program requirements, philosophy and experience 
with spacecraft, launch vehicles, DOD aircraft, and commercial 
aircraft. The conclusion is that acceptance tests play a less-than- 
dominant role in the achievement of systems effectiveness. V.Z. 

A73-33622 Analysis of early failures in unequal size 

samples. R. A. Heller and A. S. Heller (Virginia Polytechnic Institute 
and State University, Blacksburg, Va.). In: Annual Reliability and 
Maintainability Symposium, Philadelphia, Pa., January 23-25, 1973, 
Proceedings. New York, Institute of Electrical 

and Electronics Engineers, Inc., 1973, p. 198-202. 6 refs. Contract 
No. F33615 72 C-2111- 

Combined analytic and graphic methods, based on the extreme 
value theory and order statistics, are used as a basis for sampling tests 
on specimen populations with unequal-size members in quality 
control applications. A non parametric method is described for using 
the first and second failures in unequal-size 'samples for the 
estimation of the population' distribution function in the detection 
of weak members in a specimen population. This testing technique is 
characterized as effective in quality control applications for struc- 
tural and mechanical integrity of materials when widely different 
samples sizes are used. V.Z. 

A73-33627 Increase reliability of operational systems 

/IROS/. E. D. ^4endricks (USAF, Logistics Command, McClellan 
AFB, Calif.) and A. K. Olsen (USAF, Quality Management Oiv., 


Kelly AFB. Tex.), in: Annual Reliability and Maintainability 
Symposium, Philadelphia, Pa., January 23-25, 1973, Proceedings. 

‘ New York, Institute of Electrical and Electronics 
Engineers. Inc„ 1973, p. 250-259. 6 refs. 

This paper describes the development and implementation of 
the Air Force Increase Reliability of Operational Systems (IROS) 
Program. Explanations of purpose and program direction, along with 
a sketch of the program history, are given. Activities of the Air Force 
Logistics Command's Reliability/1 R OS Working Group have resulted 
in the application of computerized math models which interface with 
Air Force data systems to establish resource allocation priorities in 
the areas of reliability, logistic support cost, operational availability, 
and system safety. Multiple discipline teams at both the working and 
management levels are utilized to assure effectiveness. Economic 
resource allocations and cost effective system modifications are 
achieved through the IROS concept as applied to operational 
systems. (Author! 

A73-33631 Operational readiness and maintenance testing 

of the B-1 strategic bomber. J. E. Ogden and F. P. Cavanaugh (North 
American Rockwell Corp., Los Angeles, Calif.). In: Annual Reliabili- 
ty and Maintainability Symposium, Philadelphia, Pa., January 23-25, 
1973, Proceedings. . New York, Institute of 

Electrical and Electronics Engineers, Inc., 1973, p. 293-297. 

The implementation of new concepts in aircraft testing led to 
the development of the Central Integrated Test Subsystem (CITS). 
The CITS is an onboard aircraft subsystem utilizing a dedicated 
computer to read and assess the condition of all airborne subsystems. 
This provides the aircrew with continuous information regarding the 
status of the subsystems as a basis for the isolation of failures to a 
line replaceable unit. The CITS in its relationship to the B-1 and its 
maintainability is discussed, giving particular attention to cost 
tradeoffs between the CITS and all levels of aerospace ground 
equipment. G.R. 


A73-33634 Concept and system of the versatile avionic 

shop test /VAST/ system. O. L. Eichna, Jr. (PRD Electronics, Inc., 
Syosset, N.Y.). In: Annual Reliability and Maintainability Sympo- 
sium, Philadelphia, Pa., January 23-25, 1973, Proceedings. 

New York, Institute of Elertrical and Electronics 
Engineers, Inc., 1973, p. 313-317. 

Review of the conceptual history, development, capabilities, and 
applications of the versatile avionic shop test (VAST) system. A 
study in the late 1950s of the problems associated with the 
maintenance of airborne electronic systems in the carrier environ- 
ment (lacking shop work space, sufficient capable technical 
personnel, and maintenance equipment support) led to recognition 
of the need for built-in test equipment in aircraft to isolate failures 
to a weapon replaceable assembly and for standardized test systems 
making possible further fault isolation and repair in the maintenance 
shop. The VAST system design developments described are shown to 
have achieved their original goals. The system is currently used by 
aircraft personnel for supporting several A-7E electronics, and by 
Grummah, Lockheed, aixl LTV in the development of test programs 
for the F-14A, E-2C, and S-3A, respectively. M.V.E. 

A73-33641 Integrated reliability and safety analysn of the 

DC-10 all-weather landing system. K. L. Peterson and R. S. Babin 
(Douglas Aircraft Co., Long Beach, Calif.). In: Annual Reliability 
and Maintainability Symposium, Philadelphia, Pa., January 23-25, 
1973, Proceedings. New York, institute of 

Electrical and Electronics Engineers, Inc., 1973, p. 403-409. 

The Douglas DC- 10 airplane has an all-weather landing (AWL) 
capability, which permits automatic landings under zero- visibility 
weather conditions. An exhaustive retiability and safety analysis of 
the DC- to AWL System showed conclusively that the safety of such 
landings, despite any concurrent system failures, is extremely high • 
higher, in fact, than that of conventional, visual landings under the 
pitot's control - and that government regulatory agencies' safety 


377 



A73-33648 


criteria are fully met. The system analysis combined several common 
reliability analysis techniques with extensive modeling of system 
performance, (Author) 

A73-33648 Some economic aspects Off aviation safety. H. 

W. Wynholds (Lockheed Missiles and Space Co., Inc., Sunnyvale, 
Calif. f. In: Annual Reliability and Maintainability Symposium, 
Philadelphia, Pa., January 23-25, 1973, Proceedings. 

New York, Institute of Electrical and Electronics 
Engineers, Inc., 1973, p. 484-490. 23 refs. 

This paper represents an initial attempt at addressing the 
fundamental issues of safety and regulation by constructing a 
simplified model of an industry that produces a single service 
(transportation) for which the cost of production and the value of 
the service are precisely known. It is shown that a fundamental 
logical problem requiring societal value judgments must be solved in 
order to determine the necessity for regulation and, if any is 
imposed, the type of regulation that is socially optimal. This result 
suggests that considerable care will be required in order to arrive at 
an optimal social policy In more complex problems, such as those 
presented by the interaction of the regulated airlines and the 
relatively unregulated aircraft manufacturers. It also suggests that 
highly simplified models may be useful in delineating some of the 
issues in these more complex and realistic problems of safety and 
regulation. (Author) 

A73 33653 Model to make Army decisions. L. Neri (U.S, 

Army, Reliability and Maintainability Div., St. Louis, Mo.) and H, 
Wiebe (Missouri, University, Roila, MoJ. In: Annual Reliability and 
Maintainability Symposium, Philadelphia, Pa., January 23-25, 1973, 
Proceedings. New York, Institute of Electrical 

and Electronics Engineers, Inc., 1973, p. 554-557. 1 1 refs. 

The Engineering management decision technique currently in 
use by the Army's Aviation Project Engineers, to determine which 
Equipment Improvement Recommendation or EIR case should be 
evaluated first, has been studied and a computer program designed to 
perform this function. Four significant parameters • reliability, 
availability, total annual inventory cost and total annual cost to live 
with the problem - have been developed and used to accomplish this. 
The objective of this study was to computerize the manual and 
mental process and evaluation of the EiRs relative to the four 
parameters and arrive at the decision as to which EIR has the highest 
P^'ority. (Author) 

A73-33654 DC9-30 refrigeration system diagnosis by com- 

puter. J. Albert (Eastern Air Lines, Inc., Miami, FlaJ. In: Annual 
Reliability and Maintainability Symposium, Philadelphia. Pa., 
January 23-25, 1973, Proceedings. New York, 

Institute of Electrical and Electronics Engineers, Ina, 1973, p. 
558-563. 6 refs. 

A novel method of quickly diagnosing DC9-30 refrigeration 
problems is presented. Readily obtainable steady state data are 
substituted in mathematical models relating to component perfor- 
mance, and the results compared to prescribed operating limits by 
computer for instantaneous diagnosis. In addition, hot day con- 
ditions are mathematically simulated and potential system problems 
predicted to provide preventative maintenance. An 'on condition' 
maintenance programme based on these concepts has been Imple- 
mented, resulting in significant reduction in maintenance costs and 
increased system reliability. This instantaneous diagnostic approach 
to aircraft maintenance practices is believed to be the first of its type 
in the airline industry. (Author) 

A73-33681 ^ Moving-frame analysis of jet noise. W. T. Chu 
(Southern California. University, Los Angeles, Calif.). Acousticaf 
Society of America, Journal, voL 53, May 1973. p. 1439, 1440. 9 
refs. U.S. Department of Transportation Grant No. OS-00002. 

A spectral representation is used as a basis for deriving a 
moving-frame formulation for jet noise by a simple mathematical 


procedure. Essential in this procedure is a spectral density function 
of the farfield acoustic pressure given as the Fourier cosine transform 
of a farfield acoustic pressure autocorrelation function. V.Z. 

A7333736 ^ The experimental Kiebitz system. W. Goller. 
Dornier-Post (English Edition), no. 2, 1973, p. 14, 15. 

The feasibility of an automatically stabilized tethered rotor 
platform is demonstrated by the Oornier 'Kiebitz' system. The 
system uses the rotor and propulsion units of the Do 32 one-man 
helicopter, while the flight controls blade- pitch-control servo motors 
are taken from the Do 32-D helicopter drone. By using real-time 
transmission of sensor data, the platform can serve for communica- 
tions, reconnaissance, and ECM purposes. It avoids the need for 
costly guidance systems, and is practically immune to jamming. V.P. 


A73-33750 Criteria regarding the predetermination of the 

laminar-turbulent boundary layer transition In the case of flows 
about body contours (Kriterien zur Voraubestimmung des laminar- 
turbulemen Grenzschichtumschlags an umstrbmten Korperkon- 
turen). P. Thiede(Berlin, Technische Universitat, Berlin, West Germa- 
ny), VDhZ Fortschrift-Berichte, Reihe 7 - Stromungstechnik, no. 31, 
Dec. 1972. 43 p. 57 refs. In German. Research supported by the 
Deutsche Forschungsgemeinschaft. 

In the case of a smooth surface and a flow subjected to few 
disturbing effects, the laminar-turbulent boundary layer transition 
takes place in three phases, including the primary instability of the 
laminar boundary layer, the beginning distiJrbance in the instable 
laminar boundary layer, and the origin and expansion of the 
turbulence. Reliable criteria on the basis of the stability theory 
regarding the primary instability of the compressible laminar 
boundary layer are available. The path length required for the 
origination of the disturbance cannot be determined theoretically. A 
criterion regarding the occurrence of the disturbance of general 
validity is derived on the basis of an empirical relation between the 
disturbance origin and the beginning of the transition. The criterion 
takes into account the effect of the pressure gradient and the 
Reynolds number. G.R. 


A73-33944 The propagation and attenuation of sound in 

lined ducts containing uniform or 'plug' flow. B. J. Tester (South- 
ampton, University, Southampton. Journal of Sound and 

Vibration, vol. 28, May 22, 1973, p. 151-203. 44 refs. Research 
supported by the British Aircraft Corp. 

This paper is concerned with a theoretical analysis of the 
inviscrd, perturbed or acoustic field, at a particular frequency, in an 
infinite, two-dimensional duct of constant cross-section in which the 
fluid properties, other than the mean axial velocity, are constant; one 
duct wall has a uniform, locally reacting, frequency dependent wall 
Impedance, the other wall is rigid. The perturbed duct field due to an 
infinite, uniform line source, or the two-dimensional Green's 
function, is formally derived for uniform or plug flow in the duct, 
and is expressed as an infinite sum of non-orthogonal modes. The 
optimization of modal, axial attenuation rates is examined in some 
detail. Under certain conditions it is found that not necessarily all 
the Green's function modes in ;:rfug flow decay away from the 

(Author) 

A73-33963 H Calculation of flows past wings without thick- 
ness in the presence of developing vortex sheets (Calcul 
d'ecoulements autour d'ailes sans epalsseur .avec nappes tourbillon- 
naires evolutives). C. Rehbach (ON ERA, Chatillon-sous-Bagneux, 
Hauts-de-Seine, France). La Recherche A^rospadafe, Mar.-Apr. 1973, 
p. 53-61 . 10 refs. In French. 

A73-33964 if Conditions of rotating stall suppression in 

axial compressors (Conditions de suppression du decollement tour- 
nant dans les compresseurs axiaux). Y. Le Bot (ON ERA. Ch^illon- 
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sou^Bagneux, Hauts-de'Seine, France^, La Recherche AerospatiaiB, 
Mar. -Apr. 1973, p. 63-69, 12 refs. In French. 

The rotating stall unsteady regime is particularly dangerous for 
the mechanical resistance of compressors, The theoretical analysis of 
the stability conditions of rotating stall in an isolated rotor of an 
axial compressor shows that this regime can be avoided when the 
ratio between the flow axial velocity and the entrainment velocity of 
the row at mid-height is near unity at the adaptation point, the exact 
value of this ratio depending on the blade geometry. This conclusion 
is directly applicable to by pass turbojet fans, and gives an indication 
on the evolution to be sought for multistage axial compressors. 

(Author) 

A7 3-33986 Hyfil limited - The manufacture of Hyfil 

carbon fibre. I. Whitney (BTR Reinforced Plastics, Ltd., Uxbridge, 
Middx., England). Composites, vol. 4, May 1973, p. 101-104. 

The need in the aircraft industry for materials with high strength 
and stiffness combined with low density led to the development of 
Hyfil carbon fibres within Rolls floyce Limited. The production 
plant, first built to satisfy a large internal demand tor preimpreg- 
nated broad sheet, led to the development of an on line 'prepreg' 
process. The plant has since been modified to allow other carbon 
fibre products to be produced to meet the needs of the market. 

(Author) 

A73-34015 Study of unsteady potential flows - Applica- 

tion to the case of a turbomachine stage (Etude des ecoulements 
instationnaires ^ potential - Application au cas d'un stage de 
turbomachine). J. C^rniglion and T. S. Luu (CNRS, Paris, France), 
Entropie, vol. 9, Mar,-Apr. 1973, p. 17-23. 13 refs. In French. 

Development of a method of studying a plane, unsteady, 
irrotational flow of an ideal incompressible fluid through a turbo- 
machine stage. In particular, a study is made of the unsteady flow 
resulting from the interaction between a stationary grid and a moving 
grid. For this purpose, the method of singularities is employed, the 
solution scheme chosen being that of a constant mean global 
circulation around the profiles as the moving grid passes the 
stationary grid. The results obtained show the influence of a number 
of parameters on the investigated unsteady forces. Among these 
parameters are the distance between the grids, the angle at which the 
profiles are adjusted relative to the grid front, the relative thickness, 
and the relative pitch of the blades. A.B.K. 

A73-34029 Spherical debris - Its occurrence, formation 

and significance in rolling contact fatigue. D. Scott and G. N. Mills 
(National Engineering Laboratory, East Kilbride, Scotland). Wear, 
vol. 24, May 1973, p. 235-242. 12 refs. 

Scanning electron microscopical investigation of fracture sur- 
faces and lubricant debris has revealed that spherical debris is a 
characteristic feature associated with rolling contact fatigue. It is 
formed by deformation processes within propagating fatigue cracks. 
Its detection is suggested as a diagnostic aid for the indication of 
distress in critical rolling mechanisms. (Author) 

A73-34040 Hamilton Standard and Its Q-Fan concept. 

fnteravia, vol. 28, June 1973, p. 641-643. 

Description of the design concept, structural considerations, 
demonstration tests, and market prospects of Q-Fan (quiet-fan) jet 
engines being developed by Hamilton Standard (a subsidiary of 
United Aircraft Corporation) to meet the expected stringent noise 
and thrust requirements of future STOL aircraft. The concept is 
based on the efficiency which can be obtained from a single-stage 
geared fan powered by a conventional turbine engine. The large, 
slow-rotating, variable-pitch fan contributes to thrust in the same 
manner as in conventional fan engines by accelerating the air drawn 
through the fan and then diverting it around the engine. Bypass 
ratios are far higher, however, ranging from 10:1 to 15:1 for high 
subsonic aircraft to 25:1 to 30:1 for low-speed general aviation 
applications. The fan can produce twice the thrust of a conventional 
first -stage fan, and noise reduction is effected by reducing both the 
number of blades and the tip speed. T.M, 


A73-34041 Designing to a price - The Westinghouse WX 

radar family. H. B. Smith (Westinghouse Defense and Electronic 
Systems Center, Baltimore, Md,). interavia, vol. 28, June 1973, p. 
652, 653. 

Description of design policies and decisions adopted in the 
development of a new family of modular air-to-air and air-to-ground 
fire control radars meeting requirements of high reliability and easy 
maintainability under fixed purchase-price limits. Factors ensuring 
simple low-cost design include limitation of part quantity and unit 
complexity, incorporation of many system functions in the software 
rather than in the system components, and the application of 
modularity and commonality in every possible area. Specific features 
of individual radar models comprising the family are outlined. T.M. 

A73-34042 Boron composites - Status in the USA. W. D. 

Oittmer and P, R. Hoffman (Avco Corp., Avco Systems Oiv., Lowell, 
Mass.), fnteravia, vol. 28, June 1973, p. 654-656. 

The first-generation applications in aircraft have proven boron 
epoxy composites as effective, predictable, arKi reliable for highly 
loaded structural components over the temperature range from -67 
to +350 F. The newer boron composite applications are directed 
toward wing structures for high-performance aircraft, selectively 
reinforced components for transport aircraft, and blades for turbine 
engines. In addition, new boron composite forms with an increased 
temperature capability are being developed for even wider applica- 
tions. Details of the boron filament production process are described 
along with properties of boron epoxy composites and examples of 
typical applications. T.M. 


A73-34046 if An initial estimate of aircraft emissions in the 

stratosphere In 1990. A. J. Broderick (U.S. Department of Trans- 
portation, Transportation Systems Center, Cambridge, Mass.}, i. M. 
English (California, University, Los Angeles, Calif.), and A. K. 
Forney (FAA, Washington, O.C.). American Institute of Aeronautics 
and Astronautics and Amerjean Meteoroiogicat Society, intemationai 
Conf^nce on the Environmental Impact of Aerospace Operations in 
the High Atmosphere, Denver, Colo., June 1973, At A A Paper 

73-506. 10 p. 15 refs. Members, $1.50; non members, $2.00. 
Research supported by the U.S. Department of Transportation. 

The projected demand for air transportation is considered 
together with the available flight systems, engine emission charac- 
teristics, emission reduction technology, emission variations in flight, 
and service characteristics. The estimate of aircraft emissions 
presented is intended to provide an early approximation of a 
reasonable upper bound. It is suggested that the estimate is used as a 
basis for estimating climatic and other effects of high altitude aircraft 
operations until a more accurate estimate becomes available. G.R. 
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PERCENT AND 9 PERCENT THICK WINGS AND CURVED 
TIP AND 60 DEG SWEEPBACK 

H. C. Garnsr and D. E. Walshe In ARC Res. Progr, on Aerodyn. 
Heating. Airfoils. Wings, and Aircraft during 1960. Vol. 1 1972 

p 119-212 refs Supersedes ARC-20982; ARC-21562 


STAR ENTRIES 


N73-23995^ Aeronautical Research Council, London < England). 

[RESEARCH PROGRESS ON AERODYNAMIC HEATING, 
AIRFOILS, WINGS, AND AIRCRAFT DURING 1960, 
VOLUME 1] Technical Report, 1960 
HMSO 1972 775 p refs 

Avail: NTIS HC $40.75; HMSO £18; PHI $69.77 

Research projects involving aerodynamics, aerodynamic 
heating, air flow, boundary layer flow, and heat transfer are 
discussed. Emphasis is placed on investigations of pressure 
distribution and flow characteristics of various airfoils and wing 
planforms under subsonic and supersonic flight conditions. 
Structural analyses of airframes to show the effects of flutter, 
thermal stresses, and fatigue are reported. The stability and control 
characteristics of helicopters and swept wing aircraft are described. 


N73'23996 Ministry of Aviation, London (England). 

MEASUREMENT OF AERODYNAMIC HEATING ON THE 
NOSE OF A DELTA AIRCRAFT AT SPEEDS UP TO M 
EQUALS 1.65 

J, E, Nelhaway and 0. P. Nicholas tn ARC Res. Progr. on 
Aerodyn. Heating, Airfoils, Wings, and Aircraft during 1960, 
Vol. 1 1972 p 1-12 ref Supersedes RAE*TN'Aero-2693; 

ARC-22617 

{ARC-R/M-3280: RAE-TN-Aero-2693; ARC-22617) 

Skin temperature measurements recorded during a climb and 
level-flight acceleration at 40.000 feet, at speeds up to M = 

I. 65 are presented. The temperatures were measured at 27 

points on the skin of the aircraft nose, on a diaphragm forming 
part of the nose internal structure and inside the nose. Measure- 
ments were first made with the skin clean, and then with it 
painted. Comparison with estimates of boundary- layer temperature 
shows that during accelerations of about 0.3 meters/minute the 
skin temperature lagged behind the estimated value by about 
5 C, for the dean skin, and by about 9 C for the painted skin. 
The maximum skin temperature reached was about 100 C above 
ambient. Agreement between measured and calculated skin 
temperatures was good. Author 

N73-24000 Ministry of Aviation. London (England). 

THE PRESSURE DISTRIBUTION ON TWO DIMENSIONAL 
WINGS NEAR THE GROUND 

J. A, Bagley !n ARC Res. Progr. on Aerodyn. Heating. Airfoils. 

Wings, and Aircraft during 1960, Vol. 1 1972 p 79-118 

refs Supersedes RAE-Aero-2625; ARC-22060 

{ARC-R/M-3238: RAE-Aero-2625; ARC-22060) 

A method of calculating the pressure distribution irt in- 
compressible flow on two-dimensional airfoils of arbitrary section 
at moderate distances from the ground is developed. Comparisons 
with an exact potential -flow solution, and with measurements 
on a 10 percent thick airfoil of RAE 101 section, provide a 
satisfactory verification of the adequacy of method. It is shown 
that it is necessary to take account of the boundary layer on 
the airfoil in the calculations. Author 

N 73-24001 National Physical Lab., Taddington (England). 
Aerodynamics Div. 

PRESSURE DISTRIBUTION AND SURFACE FLOW ON 5 


IARC-R/M-3244; ARC-20982: ARC-21562) 

Extensive tables are given of pressure coefficients measured 
at Reynolds numbers from 1.3 x one million to 3.9 x one million 
on two half- models of identical planform with 5 percent RAE 101 
and 9 percent RAE 101 streamwise sections. The planform of 
aspect ratio 3.699 has a straight trailing edge with 60 deg of 
sweepback. constant chord over most of the span and a parabolic 
outer portion of the leading edge curving to a pointed tip. The 
overall wing characteristics are obtained from integrated normal 
pressures and are compared with lifting -surface theory. The 
low-speed experimental pressure distributions and surface oil-flow 
patterns are analysed and discussed in relation to the onset of 
separation and the distinct vortex flows that develop at high 
incidence. Series of contrasting upper-surface isobars illustrate 
some features of the different stalling processes of the two wings. 
The direct influence of the mam vortex on local surface pressures 
is assessed in general terms. A fuller appraisal of secondary 
surface flow is obtained from the oil patterns, observations in 
water and measurements of high suction near the trailing edge. 

Author 


N73-24002 Ministry of Aviation, London (England). 

PROPERTIES OF A TWO PARAMETER FAMILY OF THIN 
CONICALLY CAMBERED DELTA WINGS BY SLENDER 
BODY THEORY 

J. C. Cooke /n ARC Res. Progr. on Aerodyn. Heating, Airfoils. 
Wings, and Aircraft during 1960, Vol. 1 1972 p 213-247 

refs Supersedes RA£-TN-Aero-2698: ARC-22327 

(ARC-R/M 3249: RAE-TN-Aero-2698: ARC-22327) 

Slender theory with exact boundary conditions is used to 
calculate the flow past a thin conically cambered delta wing. 
The spanwise camber-line consists of a straight central part with 
two drooping pieces at the sides, the points of junction being 
termed the shoulders. The shape is not given at the start but is 
the result of a series of conformal transformations. Attention is 
concentrated on flow which is attached at the leading edge. 
Incidence and lift and drag coefficients are worked out for this 
condition. It is found that, for a given lift coefficient, moving 
the shoulder outboard reduces the droop and droop angle required 
and also reduces the error introduced by neglecting second order 
terms. For low lift coefficients the lowest drag Is obtained with 
shoulder position well outboard, but for high lift coefficients least 
drag is obtained when the shoulder position is along the center-line 
and the camber-line reduces to a circular arc. Author 


N73-24003 National Physical Lab.. Teddington (England). 
Aerodynamics Div. 

A STUDY OF THE EFFECT OF LEADING EDGE MODIFICA- 
TIONS ON THE FLOW OVER A 50-DEG SWEPT8ACK WING 
AT TRANSONIC SPEEDS 

E. W. E. Rogers, C J. Berry, and J. E. G. Townsend In ARC 
Res. Progr. on Aerodyn. Heating, Airfoils, Wings, and Aircraft 
during 1960, Vol. 1 1972 p 249-328 refs Supersedes 

ARC-21987 

(ARC-R/M-3270: ARC-21987) 

A wind tunnel investigation has been made of the effects 
of leading-edge modifications on the flow and forces on an 
untapered wing of 50 deg leading-edge sweep, at stream Mach 
numbers between 0.60 and 1.20. Seven leading-edge profiles 
were tested, ranging from a drooped extension of 18 percent of 
the chord of the basic sharp-nosed section to a round-nosed 
section with a leading-edge radius of 1 .0 percent of the basic 
chord. Leading-edge droop was found to Increase the wing drag 
near zero lift but to reduce appreciably the lift-dependent drag 
component, except at the highest test Mach numbers. Droop 
also increased the lift coefficient at which leading-edge separation 
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occurred on the upper surface at moderate subsonic speeds, 
but in addition reduced the Mach number for transonic flow 
attachment. The appearance of the forward shock (but not the 
rear shock! is considerably delayed when the leading edge is 
drooped. With the undrooped sections an increase in leading-edge 
radius was accompanied by successively earlier appearances of 
the forward shock, and hence the outboard shock with its 
attendant separation. The conditions at which the rear shock 
first appeared changed only slowly as the section was changed. 
The variations in wing flow pattern as the leading edge is modified 
are discussed and related to measured changes in the wing lift 
and drag. Author 


load distribution at a given Mach number. Where possible the 
results are compared with linear theory and with experimental 
results, and the limitations of the extension are discussed. 

Author 


N73-24007 Aeronautical Research Council. London (engtand) 
TRANSONIC TUNNEL TESTS ON A 6 PERCENT THICK 
WARPED 65 DEG SWEPTBACK WING MODEL 
A. B. Haines and J. C. M. Jones }n its Res. Progr. on Aerodyn, 
Heating, Airfoils, Wings, and Aircraft during 1960. Vol. 1 1972 

p 525-564 refs Supersedes ARA-25; ARC-22466 


N 73-24004 National Physical Lab.. Teddington (England). 
Aerodynamics Oiv. 

THE FLOW PATTERN ON A TAPERED SWEPTBACK WING 
AT MACH NUMBERS BETWEEN 0,6 AND 1.6, PART 1. 
EXPERIMENTS WITH A TAPERED SWEPTBACK WING OF 
WARREN 12 PLANFORM AT MACH NUMBERS BETWEEN 

0. 6 AND 1.6, PART 2 c02 

1. M. Hall and E. W. E. Rogers fn ARC Res. Progr, on Aerodyn, 

Heating. Airfoils, Wings, and Aircraft during 1960, Vol. 1 1972 

p 329 487 refs Supersedes ARC 19691; ARC-22050 

{ARC-R/M-3271 : ARC-19691; ARC-22050) 

The development of the flow pattern on a swept wing with 
incidence and stream Mach number is described. The wing, of 
aspect ratio 2.828, taper ratio 0.333 and leadmg-edge sweep 
53,5 deg, was tested at Mach numbers between 0.6 and 1.6 
at incidences up to about 1 2 deg. The test Reynolds number 
varied with Mach number, being typically 2.3 x one million at 
Mach = 1 .0. Boundary-layer transition was fixed by a roughness 
band at the leading edge. It is shown that the flow pattern at 
moderate incidences develops smoothly from a subsonic type 
involving leading-edge separation to a supersonic type whore 
the flow is attached near the leading edge and with shock-induced 
separation further aft. The formation and movement of the 
shock-wave system and the vortices near the wing surface are 
briefly discussed. Author 


^^3-24006 Ministry of Aviation, London (England!. 

FREE FLIGHT MEASUREMENTS OF THE TRANSONIC ROLL 
DAMPING CHARACTERISTICS OF THREE RELATED 
WINGS OF ASPECT RATIO 2.83 

K. J. Turner and G. K. Hunt fn ARC Res. Progr. on Aerodyn. 
Heating Airfoils, Wings, and Aircraft during I960. Vol. 1 1972 

p 489-500 refs Supersedes RAE-TN-Aero-2683. ARC-22117 

(ARC-R/M-3274: RAE-TN-Aero-2683: ARC-22117) 

Measurements of the roll-damping derivative of three wing 
planforms were made by the free-flight roll-balance technique 
number range 0.7 to 1.4. The wings were all of 
^ percent thickness to chord and aspect 
ratio 2.83 but varied in sweep and taper ratio. The two wings 
of taper ratio 0.33 showed little loss of damping in the transonic 
region but the 50 deg delta wing suffered a 50 percent loss of 
darnping at Mach == 0.96. The results have been compared 
with simple theoretical estimates and the effects of aero-elasticitv 
have been computed. Author 


N73-24006 Aeronautical Research Council. London (England) 
SOME APPLICATIONS OF N OT-SO-SLENDER WING 
THEORY TO WINGS WITH CURVED LEADING EDGES 

L. C. Squire fn its Res. Progr. on Aerodyn. Heating, Airfoils 
Wings, and Aircraft during 1960, Vol. 1 1972 p 501-524 

refs Supersedes RAE-TN-Aero 2703; ARC-22437 

IARC-R/M-3278: RAE-TN Aero-2703: ARC-22437) 

An extension of slender-wing theory, has been applied to 
some problems concerned with the properties of slender, lifting, 
wings with curved leading edges at supersonic speeds. Two 
particular problems are considered. These are the calculation of 
the change in hft, aerodynamic center, and load distribution on 
uncambered wings as the Mach number increases above M ^ 
1,0 and the calculation of the camber shape to produce a given 


(ARC-R/M-3385, ARA-25; ARC-22466) 

Wind tunnel tests have been made on a model having a 6 
percent thick, 55 deg sweptback wing with a warp distribution 
designed to give a constant spanwise C sub L distribution and 
a triangular chordwise load at C sub L ^ 0.15, M == 1.2. The 
wing-body junction was designed according to supersonic area 
rule for this Mach number. The results can be considered as 
encouraging. Subcritical-type flow is maintained over most of 
the wing under the design conditions. The margins in both Mach 
number at the design C sub L and C sub L at the design Mach 
number before the start of any serious supercritical increase in 
drag or before the appearance of any significant shock-induced 
separations are of the order of 0.05. Major changes in the 
pitching- moment characteristics are even further delayed At 
subsonic speeds and low C sub L. K is near 12 while at the 
design conditions, the approximate value from the experimental 
results IS K - 1.55 as compared with a theoretical prediction 
of K = 1.33. The results suggest that it is unlikely that there 
was a sizeable sweep factor on the wing skin-friction drag through 
no firm conclusion can be drawn about this. Author 


N73-24008 National Physical Lab.. Teddington (England) 
Aerodynamics Oiv. 


imvcaiioAlfUN OF THE FLOW ABOUT A PLANE HALF 
WING OF CROPPED DELTA PLANFORM AND 6 PERCENT 
SYMMETRICAL SECTION AT STREAM MACH NUMBERS 
BETWEEN 0.8 AND 1,41 


E W. £. Rogers, I. M. Hal), and C. J. Berry in ARC Res. 

Aerodyn. Heating. Airfoils, Wings, and Aircraft during 
1960, Vol 1 1972 p 565-652 refs Supersedes ARC-22191 


(ARC-R/M-3286: ARC-22191) 

A study has been made of the flow development over the 
wing as the incidence and stream Mach number vary and this 
IS Illustrated by surface pressure distributions and oil-flow patterns. 
The growth and movement of the two main surface shocks (the 
rear and forward shocks) is discussed, and conditions for slow 
separation through these shocks are considered For the rear 
shock, which has little sweep, these conditions are similar to 
those for shock- induced separation on two-dimensional airfoils. 

e forward shock is comparatively highly swept and separation 
seems to correspond to two rather different but simultaneously- 
attain^ conditions, one related to the component Mach number 
normal to the shock front and the other to the position of the 
reattachment line. The flow in the region between the leading 
edge and the forward shock is shown to have certain characteris- 
tics analogous to those found upstream of the shock on 
two-dimensional airfoils. To the rear of the forward shock, but 
ahead of the rear shock, the flow at low supersonic speeds 
resembles in some respects that about a simple cone. Author 


N73-24009 Imperial (^||. of Science and Technology, London 
(England). Dept, of Aeronautics. 

A DELTA WING WITH JET ASSISTED 

arc Res. Progr. on Aerodyn. Healing. 
Airfoils, Wings, and Aircraft during 1960, Vol. 1 1972 

p 653-700 refs Supersedes ARC-21968; Rept-101 

(ARC-R/M-3288; ARC-21968: Rept-lOl) 

The effect of blowing a jot stream, simulating conventional 
jet engines, downwards from the lower surface of a slender 
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delta wing (aspect ratio unity), for the purpose of obtaining 
additional lift at take-off and landing was examined. Initial 
experiments investigated a spanwise jet sheet blown respectively 
from 70, 80 and 90 percent of the mid-chord from the apex, 
and a traiting-edge jet flap. It was found that a spanwise jet 
flown forward of the trailing edge was inefficient in providing 
lift. A flow investigation showed that this was associated with 
a region of the low pressure behind the jet and a strong vortex 
at the outer edge of the jet. Further experiments were then 
carried out using a narrow chordwise jet sheet and a concen- 
trated group of jets on the wing center-line, to avoid the adverse 
effects of the spanwise jet. The concentrated jets proved far 
more efficient than the other two arrangements. Author 

N73-24010 Royal Aircraft Establishment, Farnborough (England). 
A CONTRIBUTION TO THE THEORY OF AIRCRAFT 
RESPONSE IN ROLLING MANOEUVRES INCLUDING 

INERTIA CROSS COUPLING EFFECTS 

H. H. B. M. Thomas and P. Price fn ARC Res. Progr. on 
Aerodyn. Heating, Airfoils, Wings, and Aircraft during I960, 
Vol. 1 1972 p 701-762 refs Supersedes RAE-Aero-2634: 

ARC-22301 

(ARC-R/M-3349: RAE Aero-2634; ARC-22301) 

The problem of calculating the response of an aircraft in 

rolling maneuvers when the mass distribution of the aircraft is 

such that the inertia terms in the equations of motion effect a 
cross-coupling of the usual lateral and longitudinal motions is 
considered. Solutions are outlined to two formulations of this 
problem; (1) response to a given applied aileron and (2) response 
corresponding to a specified time history of rate of roll. Detailed 
calculations are made only for the first of these, and the results 
compare favourably with digital-computer solutions. Possible 
simplifications to the method of calculation are discussed. 

Author 

N73-24011/{/ Aeronautical Research Council, London (England). 

[RESEARCH ON AERODYNAMIC CHARACTERISTICS AND 
CONTROL BOUNDARY LAYERS, AND INSTRUMENTS 
DURfNG 1960, VOLUME 2] Technical Report, 1960 
HMSO 1972 783 p refs 

Avail: NTIS HC $41.25; HMSO £19; 1 PHI $75.07 

Research projects in aerodynamic subjects are discussed. 
The topics reported include the following: (1) boundary layer 
flow, (2) heat transfer during aerodynamic heating, (3) effects 
of atmospheric turbulence on aerodynamic loads, (4) lateral 
stability characteristics of delta wings, (5) structural analysis of 
airframes for optimum design, and (6) performance of slotted 
transonic wind tunnel working section. 

N73-24014 Cambridge Univ. (England). Engineering Lab. 

THE ANALYSIS OF BLADE VIBRATION DUE TO RANDOM 
EXCITATION 

D. S. Whitehead In ARC Res. on Aerodyn. Characteristics and 
Control, Boundary Layers, and Instruments during 1960, Vol. 2 
1972 p 833-848 refs Previously issued as ARC-22119 

IARC-R/M-3253; ARC-22119) 

The experimental measurement of the power spectra of 
waveforms derived from vibrating blades in axial compressors 
under running conditions was conducted. This enables the damping 
factor of the blades to be found, and these damping factors 
agree reasonably well with theoretical estimates of the aerody- 
namic damping. There is no significant decrease in the damping 
factor when the blades stall. Theoretical estimations of the length 
of data which has to be examined to get accurate measurements 
of the rms amplitude and the power spectrum are included. The 
amount of data required is much greater for the power spectrum, 
but even for the rms amplitude it is surprisingly long. A theoretical 
prediction of the effect of variations of air density and blade 
material density under otherwise similar conditions is presented. 

Author 

N73-24016 Cambridge Univ. (England). Dept, of Engineering, 

force and MOMENT COEFFICIENTS FOR VIBRATING 
aerofoils IN CASCADE 

D. S. Whitehead fn ARC Res on Aerodyn. Characteristics and 


Control, Boundary Layers, and Instruments during 1960. Vol. 2 
1972 p 849-885 refs Previously issued as ARC-22133 

(ARC-R/M-3254; ARC-22133) 

A method is given for calculating the aerodynamic forces 
and moments acting on installed vibrating cascade blades. The 
forces and moments due to both bending and torsional vibration 
are calculated. Wakes from periodic obstructions far upstream 
which move relative to the cascade in question are analyzed. 
Tables of the force and moment coefficients for two space/chord 
ratios are presented. The coefficients can be used to predict the 
occurrence of pure torsional or coupled flutter and the vibration 
induced by periodic disturbance in the flow. Author 

N73-24017 Ministry of Aviation. London (England). 

BEHAVIOUR OF SKIN FATIGUE CRACKS AT THE 
CORNERS OF WINDOWS IN A COMET 1 FUSELAGE 

R. J. Atkinson, W. J, Winkworth, and G. M. Norris fn ARC 
Res. on Aerodyn. Characteristics and Control. Boundary Layers, 
and Instruments during 1960, Vol. 2 1972 p 929-963 refs 

Previously issued as RAE-R-STRUCT-257: ARC-22270 

(ARC-R/M-3248; RAE-STRUCT-257: ARC-22270) 

Fatigue tests on a Comet 1 aircraft pressure cabin subjected 
to operational pressure cycles are described. Cracks at window 
corners are the main subject of investigation. Results are compared 
with earlier experiments on other Comet 1 aircraft pressure 
cabins. Conclusions are reached that appeared to have some 
general significance. Author 

N73-24018 Ministry of Aviation. London (England). 

A NOTE ON FLUTTER OF ASYMMETRIC CONTROLS 

E. G Broadbeni and E V Hartley In ARC Res on Aerodyn. 
Characteristics and Control. Boundary Layers, and Instruments 
during 1960. Vol. 2 1972 p 965-974 refs Previously 

issued as RAE-TN-STRUCT-278: ARC-22084 

(ARC-n/M-3256: RAE-TN-STRUCT-278; ARC-22084) 

Methods for approximating an aircraft with an asymmetric 
elevator control for the purpose of flutter calculations are 
discussed. Two examples of asymmetric controls that are common 
in practice are described. Four calculations for an asymmetric 
tail are developed for the following modes: (1) symmetric modes. 
(2) antisymmetric modes. (3) the same modes as (1) but for 
only half the aircraft, and (4) the same modes as (2) for only 
half the aircraft. Author 


N73-24019 National Physical Lab.. Teddington (England). 
Aerodynamics Oiv. 

CALCULATION OF STABILITY DERIVATIVES FOR TAPERED 
WINGS OF HEXAGONAL PLANFORM OSCILLATING IN A 
SUPERSONIC STREAM 

Doris E. Lehrian fn ARC Res on Aerodyn. Characteristics and 
Control. Boundary Layers, and Instruments during 1960, Vol. 2 
1972 p 975-1020 refs Previously issued as ARC-221 86 

(ARC-R/M-3298; ARC-22186) 

The aerodynamic loading Is formulated for a family of 
symmatrically tapered wings describing simple hormonic pitching 
oscillations of low frequency in supersonic flow. The planforms 
have supersonic leading and trailing edges of constant sweep, 
the variable parameters being the angle of rake of the side 
edges and the ratio of span to root chord. For Mach numbars 
up to 2.4 the investigation covers supersonic and subsonic side 
edge which act as leading edges, streamwise tips or trailing 
edges. The lift and moment are evaluated to first order in frequency 
on the basis of linearized thin-wing theory. In the case of subsonic 
trailing side edges, it is more convenient to obtain the total 
forces by use of the reverse -flow theorem. The theoretical values 
of the pitching-moment derivatives are compared with experimen- 
tal results obtained on half-wing models with alternative pitching 
axes and a basic 5 percent double-wedge section. An estimate 
of thickness effect is calculated by applying two-dimensional 
aerofoil theory on a strip-theory basis. When corrected for 
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thickness the theoretical values are in good agreement with the 
experimental derivatives for Mach numbers greater than 1.6- 

Author 


N73-24022 Ministry of Aviation, London (England). 

THE LONGITUDINAL STABIUTY AND CONTROL OF THE 
TANDEM ROTOR HELICOPTER, PART 1. THE LATERAL 
STABILITY AND CONTROL OF THE TANDEM-ROTOR 
HELICOPTER, PART 2 

A. R. S. Bramv^ell fn ARC Res. on Aerodyn. Characteristics 
and Control. Boundary Layers, and Instruments during 1960. 
Vol, 2 1972 p 1113-1211 refs Previously issued as 

RAE-NAVAL-3;ARC-21943;RAE-NAVAL-4; ARC-21918 

IARC-R/M-3223; RAE-NAVAL-3; ARC-21943: RAE-NAVAL-4; 
ARC-21918) 

A simple method of calculating downwash interference is 
presented and comparison of theoretical and flight test trim curves 
indicates that the method is reasonably accurate. Since the stability 
of the tandem-rotor helicopter depends largely on small differences 
between the thrusts of the front and rear rotors it is necessary 
to calculate the rotor thrust derivatives far more accurately than 
for the single-rotor helicopter. The downwash interference causes 
a reversal of stick position with speed for part of the speed 
range with an associated divergence in the dynamic stability. 
This may be eliminated by choosing a suitable value of swash-plate 
dihedral angle. If. in addition, a suitable differential delta-three 
hinge angle is applied the tandem-rotor helicopter appears to 
be stable over the whole speed range except at hovering and 
very low speeds. Author 


N73-24027 Ministry of Aviation, London (England). 

FLIGHT TESTS TO INVESTIGATE THE DYNAMIC LATERAL- 
STABILITY CHARACTERISTICS OF A 46-DEG DELTA, 
CROPPED TO GIVE THREE ASPECT RATIOS 

J. E. Nethaway and J. Clark /n ARC Res. on Aerodyn. 
Characteristics and Control, Boundary Layers, and Instruments 
during 1960, Vol 2 1972 p 1319-1335 refs Previously 

issued as RAE-TN-Aero-2671: ARC-21990 

(ARC-R/M-3243; RAE-TN-Aero-2671: ARC-21990) 

Flight test to determine the dynamic lateral-stability char- 
acteristics of the Boulton-Paul 3A aircraft, have been made at 
aspect ratios 3.8, 3.0 and 2.3. They showed that the changes 
In damping, period and phase angle were not large when the 
aspect ratio was varied, but the roll to yaw ratio increased 
considerably as aspect ratio was reduced. The comparison 
between the characteristics measured in flight, and those 
estimated, is generally fair. Agreement is closest over the range 
of lift coefficient 0.25 to 0.45. Author 


N73-24028 Aeronautical Research Council, London (England). 
A THEORETICAL INVESTIGATION OF THE LONGITUDINAL 
STABILITY, CONTROL AND RESPONSE CHARACTERIS- 
TICS OF JET-FLAP AIRCRAFT, PARTS 1 AND 2 

A. S- Taylor fn its Res. on Aerodyn. Characteristics and Control, 
Boundary Layers, and Instruments during 1960. Vol. 2 1972 

p 1337-1436 refs Previously issued as RAE-Aero-2600: 
RAE-TN-Aero-2670; ARC- 19925: ARC-21867 

(ARC-R/M-3272: RAE-Aero-2600; RAE-TN-Aero-2670; 

ARC-19925: ARC-21867) 

A theoretical analysis of the stability, control, and response 
characteristics of jet flap aircraft is presented. The restrictions 
imposed by the use of two dimensional theoretical lift and moment 
data as the basis of tractable stability and control analyses are 
examined. Considerations of trim, static stability, and quasi-steady 
maneuverability are discussed to show effects of jet controls as 
compared with tail controls. The mathematical theory and 
mathematical models which support the aerodynamic responses 
are developed. Graphs and tables of aerodynamic characteristics 
are included. Author 


N73-24030 Ministry of Aviation, London (England). 

THERMAL STRESSES NEAR THE ROOTS OF RECTANGU 
LAR WINGS 

G. G. Pope in ARC Res. on Aerodyn. Characteristics and 
Control, Boundary Layers, and Instruments during 1960, Vol. 2 
1972 p 1477-1494 refs Previously issued as RAE-STRUCT- 
254: ARC-22143 

(ARC-R/M-3236; RAE-STRUCT-254: ARC-22143) 

A continuous solution is derived for the stress distribution 
in a simple wing surface represented by a uniformly reinforced 
strip bounded by equal constant area edge members, when the 
sections in the airstream experience a uniform temperature rise. 
The section shielded by the fuselage is assumed to remain at a 
constant temperature. This analysis, which takes into account 
the bending, shear and direct stiffness of the edge members, is 
used to evaluate the shear stress distribution In a specific strip 
used as an example. The stress distribution in this same specimen 
strip is also calculated by the Argyris matrix force method assuming 
a finite spanwise temperature gradient at the edges of the fuselage, 
both for a constant chordwise temperature and for a parabolic 
chordwise temperature variation in the airstream. Author 


N73-24033*^ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

OVERALL AND BLADE-ELEMENT PERFORMANCE OF A 
MULTIPLE-CIRCULAR-ARC BLADED TRANSONIC COM- 
PRESSOR ROTOR WITH TIP SPEED OF 1375 FEET PER 
SECOND 

George Kovich and Lonnie Reid Washington May 1973 86 p 
refs 

(NASA-TM-X-2697: £-7155) Avail: NTIS HC $3.00 CSCL 
20D 

The design and experimental performance of a 20-inch- 
diameter multiple-circular-arc bladed axial-flow transonic com- 
pressor rotor is presented. Radial surveys of the flow conditions 
were made. At design speed the peak efficiency was 0.882 and 
occurred at a weight flow of 64,0 pounds per second. At this 
point the total -pressure and total-temperature ratios were 1 .79 
and 1.205, respectively. The stall margin at design speed was 
8 percent based on weight flows and total -pressure radios at 
experimental peak efficiency and near stall. The measured stall 
margin was 20 percent at design weight flow and speed. 

Author 


N73-24035*)^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

AERODYNAMIC EFFECTS Of FIVE UFT-FAN POD AR- 
RANGEMENTS ON AN UNPOWERED V/STOL TRANSPORT 
MODEL 

James L Thomas, Danny R, Hoad (Army Air Mobility R and D 
Lab., Fort Eustis, Va.), and Delwin R. Groom Washington Jun. 
1973 64 p refs 

(NASA-TN-D-7199: L-8754) Avail; NTIS HC $3.00 CSCL 
01A 

An investigation was conducted in the Langley V/STOL tunnel 
to determine the effect of longitudinally oriented wing- mounted 
pods on the longitudinal and lateral aerodynamic characteristics 
in the cruise flight condition of a high-wing V/STOL transport 
mode). Five pod arrangements were tested - three configura- 
tions with in-line pods at 20, 40, or 60 percent semispan and 
two split pod configurations with rear pods at 20 percent semispan 
and front pods at 40 or 60 percent semispan. In general, addition 
of the pods to the model decreased the stability, increased the 
lift-curve slope, and alleviated the abrupt stall of the basic model. 
The configuration with pods at 20 percent semispan had an 
abrupt instability at 10 deg angle of attack. All the configurations 
had lateral stability at sideslip angles from 5 to -5 deg. Very 
little difference in results existed between the configurations with 
pods at 40 and 60 percent semispan. Of the split pod configura- 
tions, the configuration with front pods at 40 percent semispan 
offered the best trimmed lift and lift-induced drag characteris- 
tics at high angles of attack. The configuration with in-line pods 
at 40 or 60 percent semispan provided the best cruise characteris- 
tics of all the pod configurations. Author 
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N73-24036*jj/ General Motors Corp., Indianapolis, Ind. Detroit 
Diesel Allison Div, 

DESIGN AND EXPERIMENTAL RESULTS FOR A TURBINE 
WITH JET FLAP STATOR AND JET FLAP 

James L. Bettner and Jerry 0. Blessing Washington NASA 
May 1973 165 p refs 
< Contract NAS3- 143031 

(NASA-CR-2244: EDR-73891 Avail: NTIS HC $300 CSCL 
01C 

The overall performance and detailed stator performance of 
a negative hub reaction turbine design featuring a moderately 
low solidity jet flap stator and a jet flap rotor were determined. 
Testing was conducted over a range of turbine expansion ratios 
at design speed. At each expansion ratio, the stator jet flow 
and rotor jet flow ranged up to about 7 and 8 percent, respectively, 
of the turbine inlet flow. The performance of the jet flap stator/ jet 
flap rotor turbine was compared with that of a turbine which 
used the same jet flap rotor and a conventional, high solidity 
plan stator. The effect on performance of increased axial spacing 
between the jet stator and rotor was also investigated. Author 


N73-24037*^ National Aeronautics and Space Administration. 
Flight Research Center. Edwards. Calif. 

LOCAL FLOW MEASUREMENTS AT THE INLET SPIKE TIP 
OF A MACH 3 SUPERSONIC CRUISE AIRPLANE 

Harold J. Johnson and Earl J. Montoya Washington May 1973 
42 p refs 

(NASA*TN^D-6987; H*722) Avail: NTIS HC $3,00 CSCL 
QIC 

The flow field at the left inlet spike lip of a YF-12A airplane 
was examined using at 26 deg included angle conical flow sensor 
to obtain measurements at free-stream Mach numbers from 1.6 
to 3.0. Local flow angularity, Mach number, impact pressure, 
and mass flow were determined and compared with free-stream 
values. Local flow changes occurred at the same time as 
free-stream changes. The local flow usually approached the spike 
centerline from the upper outbo&id side because of spike cant 
and toe-in. Free-stream Mach number influenced the local flow 
angularity: as Mach number increased above 2.2, local angle of 
attack increased and local sideslip angle decreased. Local Mach 
number was generally 3 percent less than free-stream Mach 
number. Impact- pressure ratio and mass flow ratio increased as 
free-stream Mach number increased above 2.2. indicating a 
beneficial forebody compression effect. No degradation of the 
spike tip instrumentation was observed after more than 40 flights 
in the high-speed thermal environment encountered by the 
airplane The sensor is rugged, simple, and sensitive to small 
flow changes It can provide accurate imputs necessary to control 
an inlet. Author 


N73-24040j^ Air Vehicle Corp., San Diego, Calif. 

AN EXACT METHOD OF DESIGNING AIRFOILS WITH 
GIVEN VELOCITY DISTRIBUTION IN INCOMPRESSIBLE 
FLOW: AN EXTENSION OF THE LIGHTHILL AND 

Afl LINGER METHODS Final Report. 15 Jun, • 15 Dec. 
1972 

T, Strand Dec. 1972 81 p 
(Contract N00600-71-C-0709I 
(AD-7578131 Avail: NTIS CSCL 20/4 

The inverse problem of airfoil theory, i.e., from a given surface 
velocity distribution determine the airfoil shape, is solved by 
conformal mapping procedures. The method is based upon prior 
works by Arlingar, which in turn is an extension of LighthilFs 
basic development, it involves the use of least squares and 
Lagrangian multipliers to modify the prescribed velocity distribution 
along a portion of the lower surface of the airfoil, thus ensuring 
that the modifications required for profile closure are minimized. 
The method developed should be of particular importance for 
calculating the shapes of new types of airfoils with high design 
lift coefficients. (Author Modified Abstract) GRA 


N73-24041 Purdue Univ., Lafayette. Ind. 

DESIGN OF STABILITY AUGMENTATION SYSTEMS FOR 


DECOUPLING AIRCRAFT RESPONSES Ph D. Thesis 

Rhall Edward Pope 1972 166 p 

Avail; Univ. Microfilms Order No. 72-30960 

During the landing phase of flight. STOL aircraft exhibit 
undesirable coupled response in both the longitudinal and 
lateral-directional modes of flight. There is also a need for stability 
augmentation for these aircraft due to low longitudinal and 
directional dynamic stability and low static longitudinal stability. 
Application of Gilbert's decoupling procedure is proposed to 
eliminate the undesirable coupling effects and to develop a simpler 
method of designing a stability augmentation system. Five 
decoupled configurations were investigated. In the longitudinal 
mode, pitch response controlled by longitudinal stick was 
decoupled, first, from angle of attack, second, from flight path 
angle, and third from airspeed all of which were controlled by 
throttle. In the lateral directional mode, roll response controlled 
by lateral stick was decoupled first from yaw, and second from 
sideslip which were both controlled by rudder pedals. 

Dissert. Abstr, 


N 73-24042^ Advisory Group for Aerospace Research and 
Development, Paris (France). 

AIRCRAFT PERFORMANCE; PREDICTION METHODS AND 
OPTIMIZATION 

J. Williams, ed. Mar. 1973 345 p refs In ENGLISH and 

partly in FRENCH 

(AGARD-LS-561 Avail: NTIS HC $19.25 

The development and application of aircraft performance 
prediction methods are developed. The methods are applied to 
subsonic and supersonic aircraft. The basic topics discussed 
include: (1| range and radius capabilities, (2) takeoff and lar^ding 
operations, and (31 aircraft maneuvers. Problems of aerodynamic 
prediction, aircraft mass estimation, and engine selection are 
included. Parametric and optimization techniques for aircraft design 
synthesis are reported. 


N73-24043 Ministry of Defence, London (England). Project 
Performance Analysis Section. 

RANGE AND RAD lU S-0 F ACTION PERFORMANCE 
PREDICTION FOR TRANSPORT AND COMBAT AIRCRAFT 

Robert K. Page tn AGARD Aircraft Performance: Prediction 

Methods and Optimization Mar. 1973 32 p refs 

Numerical methods for determining the range and radius of 
action performance of transport and combat aircraft are presented. 
The data required for the prediction process are explained. 
Conditions which govern the choice of method to be used are 
analyzed. The following parameters are examined to show the 
effect on aircraft range: (1) optimum cruising speeds, (2) cruise 
height schedules and integrated range, (3) effect of various aircraft 
and engine characteristics. Mathematical models are included to 
support the theoretical concepts and tables of data are provided 
to show application of data. Author 

N73-24044 Royal Aircraft Establishment. Farnborough (England). 
Aerodynamics Dept. 

AIRFIELD performance PREDICTION METHODS FOR 
TRANSPORT AND COMBAT AIRCRAFT 

John Williams fn AGARD Aircraft Performance: Prediction 

Methods and Optimization Mar. 1973 56 p refs 

Methods for evaluating and predicting the airfield performance 
of turbojet and turbofan aircraft operating in conventional and 
short takeoff modes are developed. Airfield performance 
parameters include: (1) accelerating and decelerating ground run, 
(2) rotation to liftoff and from touchdown. (3) airborne flare, up 
and out, and (4) climb and descent approach. The aircraft 
configurations to which the data apply are described. The factors 
involved in airfield performance prediction are formulated 
separately for takeoff and landing operations. The sensitivity of 
airfield performance comparisons to the specific choice of technical 
and operational assumptions is illustrated. Author 
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N 7 3-2404 B Dornier-Werke G.m.b.H,. Friedrichshafen {We&t 

Germany). Flight Mechanics Dept. 

FLIGHT MANOEUVRE AND CLIMB PERFORMANCE 
PREDICTION 

Heribert Friedel fn AGAHD Aircraft Performance; Prediction 
Methods and Optimization Mar, 1973 51 p 

Methods for predicting aircraft flight maneuver and climb 
performance are presented. The methods are based on the 
equations of motion in a vertical and in a horizontal plane. The 
problems concerning the point performance values are explained. 
The relationship between excess power and load factor and their 
influence on climb and turn performance are discussed. Methods 
for evaluating the Mach-dependent performance values and the 
related optimum values are reported. Author 


N73'24060 Societe Nationale Industrielle Aerospatiale, Paha 
(France). 

DISCREPANCY BETWEEN APPROVAL AND MODERNISM 

G. Dumas in AGARD Aircraft Performance; Prediction Methods 
and Optimization Mar 1973 3p 

The characteristics of aircraft flight manuals and their formats 
for presentation of information are discussed, A specific example 
of the take off performance chart is developed. Discrepancies in 
performance data which arise from different methods of 
compiling and computing the information are cited. A diagram 
of a typical takeoff chart to show the interrelationships of outside 
air temperature, flap setting, aircraft weight, speed ratio, runway 
slope, and wind velocity and their effect on takeoff distance is 
included. Author 


N73-24046 Service Technique Aeronautique, Paris (France). 
THE ESTIMATION OF AERODYNAMIC COEFFICIENTS 
NECESSARY FOR PERFORMANCE CALCULATIONS 
C. Lievens /n AGARO Aircraft Performance: Prediction Methods 
and Optimization Mar. 1973 28 p In FRENCH 

Aerodynamic coefficients are used to study the performance 
of scale and wind tunnel models of transport aircraft. Data cover 
fuselage reactions, boundary layer evolution, and differences in 
results for the two models. Particular attention was given to 
the effects of boundary layer flow separation, boundary layer 
evolution, boundary layer reaction near flight and attack edge, 
and shock wave interaction with the boundary layer, 

TransL by E.H.W, 


N73-24047 Service Technique Aeronautique, Paris iFranceK 

AIRCRAFT MASS 

C. Vjvier and P. Cormier in AGARD Aircraft Performance: 
Prediction Methods and Optimization Mar. 1973 21 p In 

FRENCH 

A study was made of methods used to estimate aircraft 
mass and the effects of that mass on the aircraft performance. 

Transl. by E.H.W. 


N73-24048* National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

ENGINE SELECTION FOR TRANSPORT AND COMBAT 
AIRCRAFT 

James F, Dugan, Jr. tn AGARD Aircraft Performance: Prediction 
Methods and Optimization Mar. 1973 55 p refs 

CSCt 21 A 

The procedures for selecting engines for transport and 
combat aircraft during the design process are presented. The 
types of aircraft considered are: (1) a long haul conventional 
takeoff and landing transport, (2) a short haul vertical takeoff 
and landing transport, |3) a long range supersonic transport, 
and (4) a fighter aircraft. The influence of aircraft noise 
considerations on engine selection is examined. The aerody- 
namic characteristics of supercritical wings and their effect on 
engine selection are reported. Author 


N73-24049 Boeing Co., Seattle, Wash. Commercial Airplane 


PARAMETRIC AND OPTIMISATION 
AIRPLANE DESIGN SYNTHESIS 


TECHNIQUES FOR 


Richard E, Wallace in AGARD Aircraft Performance: Prediction 
Methods and Optimization Mar. 1973 57 p refs 


Aircraft design synthesis for various conditions of perform- 
ance and load carrying capacity is discussed. The subjects 
presented are: (1) parametric evaluation techniques. |2) optimiza- 
tion evaluation techniques, and (3) computerized airplane design 
synthesis. Charts are developed to show the elements of synthesis, 
principal lines of data flow for aircraft design, propulsion 
parameters, aerodynamic parameters, and optimization methods. 

Author 


N73-24051 Technische Hogeschool, Delft (Netherlands). 

AN ANALYTICAL EXPRESSION FOR THE BALANCED FIELD 
LENGTH 

E, Torenbeek in AGARD Aircraft Performance: Prediction 

Methods and Optization Mar. 1973 8 p refs 

A tractable analytical expression for the balanced field length 
of a civil aircraft to be used in parametric design studies is 
presented. It ts demonstrated that in the project design stage, a 
detailed solution of the equations of motion and the graphical- 
numerical processes for the definition of the decision point can 
be avoided without serious loss of accuracy. Mathematical models 
are prepared to show the method for analyzing aircraft takeoff 
performance. Diagrams are included to show the phases of 
takeoff which influence the aircraft performance and forces exerted 
on the aircraft during the takeoff phases. Author 


N73-240G2 Dornier-Werke G.m.b.H., Friedrichshafen (West 
Germany). 

SUPPLEMENTARY NOTE TO FLIGHT MANOEUVRE AND 
CLIMB PERFORMANCE PREDICTION 

P. Foerster in AGARD Aircraft Performance: Prediction Methods 
and Optimization Mar. 1973 8p 

A numerical analysis of the minimum time climbing procedure 
for aircraft is presented. The procedure is defined as the locus 
of alt tangent points of the constant energy lines and the constant 
specific excess power lines on the performance chart. In a similar 
manner, the minimum fuel climbing procedure is defined by a 
locus of all tangent points of the constant energy maneuverability 
index lines and the constant specific energy lines. Specific 
application of the methods to a typical subsonic aircraft is 
analyzed Author 


N73-24053 Hawker Siddeley Aviation, Ltd., Brough (England). 
MINIMUM TIME TRAJECTORY COMPUTATION: DEVELOP- 
MENT OF THE BALAKRISHNAN METHOD 

P. Middleton in AGARD Aircraft Performance: Prediction 

Methods and Optimization Mar. 1973 6 p ref 

The development of a computer program for determining 
minimum time trajectory for aircraft flight is discussed. In the 
method discussed, the state and control variables are considered 
at a number of discrete points and a path through the matrix 
of these values is computed for the solution. The gradient method 
of computation in which the equations of motion are integrated 
at each iteration is described. Mathematical models and graphs 
are included to support the theoretical considerations. Author 

N73-24054 Royal Aircraft Establishment, Farnborough (England). 

REVIEW OF TWO METHODS OF OPTIMIZING AIRCRAFT 

design 

D. L I. Kirkpatrick in AGARD Aircraft Performance: Pradiction 
Methods and Optimization Mar. 1973 p 14 

Two methods of optimizing aircraft design are discussed. 
One is an analytical method of optimizing three of the principal 
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design variables of a subsonic swept wing jet transport aircraft 
and demonstrated how optimum design is affected by changes 
in mission requirements, operational constraints, and assumed 
design changes. The other method uses an aircraft design 
program coupled with the multivariate analysis technique to 
optimize 1 5 aircraft design variables using equations to represent 
the aerodynamic characteristics of the wing and high-lift devices, 
the masses of all the various aircraft components, and the engine 
performance. Author 

N73-24055i|^ Tampere Univ. of Techr^ology, (Finland). 

OPTIMAL DOLPHIN SOARING AS A VARIATIONAL 
PROBLEM 

Risio Arho 1972 17 p refs 

(ME-68; ISBN-951 -666-016-9) Avail: NTIS HC $3.00 

A technique for improving sailplane performance during cross 
country flight is described. The technique is called dolphin motion 
and consists of pulling up in lift and diving through down, with 
no thermal circling. The technique is especially effective in 
cloudstreet flying, enabling long distances to be covered in straight 
line flight. The problem of minimum flight time in dolphin soaring 
is discussed and the minium flight time problem is solved 
numerically by the calculus of variations. Author 


N73-24056^ National Aeronautical Lab.. Bangalore (India). 

THE EFFECT OF AERODYNAMIC LAG ON THE BENDING 
RESPONSE OF WINGS AT SUPERSONIC SPEEDS 
B. R. Somashekar Nov. 1971 25 p refs 
|NAL*TN-36) Avail: NTIS HC $3.25 

The effect of aerodynamic lag on the bending response of 
wings in supersonic flow conditions is reported. The possibility 
of approximately representing the lag function by simple functions, 
which facilitate aeroelastic analysis, is examined, Laplace transform 
techniques are used for obtaining the response solution and the 
method is applicable to any Mach number. It is shown that the 
lag is important in response to calculations which may be used 
for estimating transient loads due to gusts or maneuvers. 

Author 


N73'240B7*j(! Teledyne Ryan Aeronautical Co.. San Diego, Calif. 
FEASIBILITY STUDY OF MODIFICATIONS TO 8QM-34E 
DRONE FOR NASA RESEARCH APPLICATIONS 

H. A. James 27 Dec. 1972 201 p refs 
(Contract NASI -11 758) 

(NASA-CR- 112323; ASTM-72-40) Avail: NTIS HC $12.25 
CSCL01C 

The feasibility of modifying an existing supersonic drone into 
a free-flight research vehicle is examined. Appropriate structural 
and control system modifications, reliability and operational 
considerations, and ROM costs indicate that the BQM-34E drone 
is indeed suitable as a NASA research vehicle. Author 


N 73-24068* National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

AERODYNAMIC CHARACTERISTICS OF A 55 DEG 
CLIPPED-DELTA-WING ORBITER MODEL AT MACH 
NUMBERS FROM 1,60 TO 4.63 

A. B. Blair, Jr. and Josephine Grow Washington May 1973 
96 p ref 

(NASA-TM-X-2748; L-8732) Avail: NTIS HC $3.00 CSCL 
01C 

Wind tunnel tests to determine the supersonic aerodynamic 
characteristics of a delta wing space shuttle orbiter model were 
conducted. The model was tested at Mach numbers from 1.60 
to 4.63, at nominal angles of attack from minus 2 degrees to 
plus 30 degrees, nominal sideslip angles of minus 4 degrees to 
plus 10 degrees, and Reynolds numbers from 1.8 to 2.5 times 
one million per foot. Author 

N73-24059*/^ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

NOISE TESTS OF A MIXER NOZZLE-EXTERN ALLY BLOWN 
FLAP SYSTEM 


Jack H. Goodykoontz, Robert G. Dorsch, and Donald E, Groesbeck 
Washington May 1973 56 p refs 

(NASA-TN-D-7236; E-7288) Avail: NTIS HC $3.00 CSCL 
01 C . . , , 

Noise tests were conducted on a large scale model of an 
externally blown flap lift augmentation system, employing a mixer 
nozzle. The mixer nozzle consisted of seven flow passages with 
a total equivalent diameter of 40 centimeters. With the flaps in 
the 30 - 60 deg setting, the noise level below the wing was 
less with the mixer nozzle than when a standard circular rtozzle 
was used. At the 10 - 20 deg flap setting, the noise levels 
were about the same when either nozzle was used. With retracted 
flaps the noise level was higher when the mixer nozzle was 


N73-24060*|^ Scripts Technics, Inc., Washington, O.C. 

FLIGHT OF AIRCRAFT WITH PARTIAL AND UNBALANCED 
THRUST 

M. L. Gallay NASA Apr. 1973 176 p refs TransL into 

ENGLISH of the book "Polet Samoleta s Nepolnoy i Nesim- 
metrichrK)v Tyagoy" Moscow, Mashinostroyeniye Press, 1970 
(Contract NASw-2036) 

(NASA-TT-F-734) Avail; NTIS HC $3.00 CSCL 01 C 

The problem of aircraft operation under conditions of 
unbalanced thrust following the failure of an engine on a 
multi-engine aircraft is examined. The dynamics of the divergent 
motion of the aircraft immediately after engine failure are analyzed. 
Emphasis is placed on the condition of an engine located outside 
the plane of symmetry of the aircraft. The effects on the steady 
flight regime, execution of maneuvers, and pilot handling are 
investigated. Sp>ecific examples are included to clarify the 
theoretical considerations. Author 

N73-24061*# Bolt, Beranek. and Newman, Inc., Cambridge, 
Mass. 

A MANUAL CONTROL THEORY ANALYSIS OF VERTICAL 
SITUATION DISPLAYS FOR STOL AIRCRAFT Final Report 

Sheldon Baron and William H. Levison Apr. 1973 179 p 

refs 

(Contract NAS2-6652) 

(NASA-CR-1 14620: BBN-2484) Avail: NTIS HC $11.00 CSCL 
01 C 

Pilot-vehicle-display systems theory is applied to the analysts 
of proposed vertical situation displays for manual control in 
approach-tO'landing of a STOL aircraft. The effects of display 
variables on pilot workload and on total closed-loop system 
performance was calculated using an optimal-control model for 
the human operator. The steep approach of an aug mentor wing 
jet STOL aircraft was analyzed. Both random turbulence and 
mean-wind shears were considered. Linearized perturbation 
equations were used to describe longitudinal and lateral dynamics 
of the aircraft. The basic display configuration was one that 
abstracted the essential status information (Including glide-slope 
and localizer errors) of an EADi display. Proposed flight director 
displays for both longitudinal and lateral control were also 
investigated. Author 


N73-24052*jj/ Boeing Commercial Airplane Co,, Seattle, Wash. 

APPROACH PATH CONTROL FOR POWERED-LIFT STOL 
AIRCRAFT 

D. J. Clymer and C. C Flora Apr. 1973 100 p refs 
(Contract NAS2-6344) 

(NASA-CR-1 14574; D6-60222) Avail; NTIS HC $7.00 CSCL 
01 C 

A flight control system concept is defined for approach 
flightpath control of an augmentor wing (or similar) powered-lift 
STOL configuration. The proposed STOL control concept produces 
aircraft transient and steady-state control responses that are 
familiar to pilots of conventional jet transports, and has potential 
for good handling qualities ratings in all approach and landing 
phases. The effects of tr ailing-edge rate limits, real-engine 
dynantics. and atmospheric turbulence are considered in the study. 
A general discussion of STOL handling qualities problems and 
piloting techniques is included. Author 
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N73-24063*f|^ Boeing Co,^ Philadelphia, Pa. Vertol Div. 

A COMPENDIUM OF STATIC AND CRUISE TEST RESULTS 
FROM A SERIES OF TESTS ON 13 FT DIAMETER LOW 
DISC LOADING ROTORS 

Virgil H. Soule and R. D, Clark 27 Mar. 1973 138 p refs 

(Contract NAS2-6784) 

(NASA-CR- 114625; 0160-10021-11 Avail: NTIS HC $9.00 
CSCL 01 C 

The results are presented of tests conducted on a series of 1 3 
foot rotors with various blade twists during the lime period from 
1969 to 1972. The tests were accomplished at AFAPL 
Wright- Patterson Air Force Base, Ohio and the ONERA 6-meter 
tunnel at Modane, France. Both static and cruise performance 
data are presented. Author 


N73-240d4j|/ National Transportation Safety Board. Washington, 
DC. 

AIRCRAFT ACCIDENT REPORTS: BRIEF FORMAT. US 

CIVIL AVIATION 

23 Mar. 1973 511 p 
(NTSB-BA-73-2) Avail: NTIS HC $27.75 

Selected aircraft accident reports concerning U S. civil 
aviation accidents occurring during calendar year 1972 are 
presented. Reports are submitted on 894 accidents. The facts, 
conditions, circumstances, and probable cause for each accident 
are reported. Additional statistical information is tabulated by 
type of accident, phase of operation, kind of flying, injury index, 
aircraft damage, conditions of light, pilot certificate, injuries, and 
causal factors. Author 


N73-24065^^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

APPLICATION OF SONIC-BOOM MINIMIZATION CON- 
CEPTS IN SUPERSONIC TRANSPORT DESIGN 

Harry W. Carlson, Raymond L, Barger, and Robert J. Mack 
Washington Jun, 1973 59 p refs 

{NASA-TN-D-7218: L-8767) Avail: NTIS HC $3.00 CSCL 
20A 

The applicability of sonic boom minimization concepts in 
the design of large supersonic transport airplanes capable of a 
2500-nautical''mile range at a cruise Mach number of 2.7 is 
considered. Aerodynamics, weight ar»d balance, and mission 
performance as well as sonic boom factors, have been taken 
into account. The results indicate that shock-strength nominal 
values of somewhat less than 48 newtons/sq m during cruise 
are within the realm of possibility. Because many of the design 
features are in direct contradiction to presently accepted design 
practices, further study of qualified airplane design teams i$ 
required to ascertain sonic boom shock strength levels actually 
attainable for practical supersonic transports. Author 


N73'240S6‘^|{( National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

LONGITUDINAL AERODYNAMIC PARAMETERS OF THE 
KESTREL AIRCRAFT (XV-6AI EXTRACTED FROM FLIGHT 
DATA 

William T. Suit and James L. Williams Washington Jun. 1973 
42 p refs 

(NASA-TN-D-7296; L-8703) Avail: NTIS HC $3.00 CSCL 
01B 

Flight-test data have bean used to extract the longitudinal 
aerodynamic parameters of a vectored-thrust aircraft.' The results 
show that deflecting the thrust past 15 has an effect on the 
pitching-moment derivatives and tends to reduce the static 
stability. The trend toward reduction in the longitudinal stability 
also been noted by the pilots conducting the flight tests. Author 

N73-24067^ General Accounting Office, Washington. D.C 

IN FLIGHT ESCAPE SYSTEMS FOR HELICOPTERS SHOULD 
BE DEVELOPED TO PREVENT FATALITIES Report to the 
Congress by the Comptroller General of the United States 
Elmer B. Staats 12 Jun. 1973 33 p 
(B-1 77166) Avail: NTIS HC $3.75 


An investigation was conducted to determine the current 
status of escape systems for helicopter flight crews. The subjects 
discussed are: (1) need for helicopter in-flight escape systems, 
(2) development of capsule in-flight escape system, and (3) 
development of individual in-flight escape system. Author 

N73-24068|)l National Transportation Safety Board. Washington. 
D.C. 

AIRCRAFT ACCIDENT REPORT: TRANS WORLD AIR- 

LINES, INCORPORATED, BOEING 707-331 C, N788TW, 
JOHN F. KENNEDY INTERNATIONAL AIRPORT, JAMAICA, 
NEW YORK, 12 DECEMBER 1972 

2 May 1973 14 p 

(NTSB-AAR-73-1 1) Avail: NTIS HC $3.00 

An aircraft accident involving a Boeing 707 aircraft during 
an instrument landing system approach to the John F. Kennedy 
International Airport. New York, on 12 December, 1972 is 
reported. The probable cause of the accident was determined 
as failure of the pitot to maintain a safe descent path by external 
reference during the landing approach. Author 


National Aeronautics and Space Administration 
Lewis Research Center, Cleveland, Ohio. 

NUCLEAR AIR CUSHION VEHICLES 

John L. Anderson 1973 39 p refs Presented at the Am. 

Ordnance Assoc.. Washington. D. C., 8-9 May 1973 
INASA-TM-X-68231 ; E-7442) Avail: NTIS HC$4 00 CSCL 
01 C 

The state-of-the-art of the still-conceptual nuclear air cushion 
vehicle, particularly the nuclear powerplant. is identified. Using 
mission studies and cost estimates, some of the advantages of 
nuclear power for large air cushion vehicles are described. The 
technology studies on mobile nuclear powerplants and conceptual 
ACV systems/ missions studies are summarized. Author 


N 73-24070*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 
ENGINE-OVER-THE-WING NOISE RESEARCH 
Meyer Reshotko, Jack H. Goodykoontz, and Robert G. Dorsch 
1973 23 p refs Proposed for presentation at 6th Fluid and 

Plasma Oyn. Conf., Palm Springs, Calif.. 16-18 Jul. 1973; 
sponsored by AIAA 

(NASA-TM-X-68246: E-7429) Avail: NTIS HC $3 25 CSCL 
20A 

Acoustic measurements for large model engine-over-the-wing 
(EOW) research configurations having both conventional and 
powered lift applications were taken for flap positions typical of 
takeoff and approach and at locations simulating flyover and 
sideline The results indicate that the noise is shielded by the 
wing and redirected above it, making the EOW concept a prime 
contender for quiet aircraft. The large-scale noise data are in 
agreement with earlier small-model results. Below the wing, the 
EOW configuration is about 10 PNdb quieter than the engine- 
undar-the-wing externaKy-blown-flap for powered lift, and up to 
10 db quieter than ihe nozzle alone at high frequencies for 
conventional lift applications. Author 


*^^^"24071*# Stanford Univ,. Calif. Guidance and Control 
Lab. 

SYNTHESIS OF HOVER AUTOPILOTS FOR ROTARY-WING 
VTOL AIRCRAFT 

W. E. Hall and Arthur E. Bryson, Jr. Jun. 1972 31 p refs 
(Contract NAS2-5143) 

(NASA-CR- 132053; SUDAAR 446) Avail: NTIS HC$3 75 CSCL 
OIC 

The practical situation is considered where imperfect 
information on only a few rotor and fuselage state variables is 
available. Filters are designed to estimate all the state variables 
from noisy measurements of fuselage pitch/ roll angles and from 
noisy measurements of both fuselage and rotor pitch/ roll angles. 
The mean square response of the vehicle to a very gusty, random 
wind Is computed using various filter/controllers and is found 
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to be quite sattsfactory although, of course, not so good as 
when one has perfect information (idealized case). The second 
part of the report considers precision hover over a point ofx the 
ground. A vehicle model without rotor dynamics is used and 
feedback signals in position and integral of position error are 
added. The mean square response of the vehicle to a very 
gusty, random wind is computed, assumirtg perfect information 
feedback, and is found to be excellent. The integral error feedback 
gives zero position error for a steady wind, and smaller position 
error for a random wind. Author 


N73-24072*jjf Stanford Univ., Calif. Dept, of Aeronautics and 
Astronautics. 

GUIDANCE FOR A TILT ROTOR VTOL AIRCRAFT DURING 
TAKEOFF AND LANDING 

Narendra K. Gupta and Arthur E. Bryson, Jr. Dec. 1972 116 p 
refs 

(Contract NAS2-5143) 

(NASA-CR- 132043; SUDAAR-448) Avail: NTIS HC$8.00 CSCL 
01 C 

A perturbation guidance scheme is developed to keep a 
lilt-rotor VTOL aircraft close to a predetermined nominal flight 
path during take-off and landing. A simulation of the guidance 
scheme applied to the Bell Model 266 tilt-rotor VTOL gave 
satisfactory behavior in the presence of initial errors and wind 
disturbances. Author 


N73-24073;^ Aeronautical Systems Div., Wright- Patterson AFB, 
Ohio. 

A PROBLEM DEFINITION FOR THE EJECTOR FLAP STOL 
CONCEPT 

Thomas A. Durham, Jr. Jun, 1972 29 p refs 
(AD-758202: ASD/XR-72-26) Avail NTIS CSCL 01/3 

The report addresses the application of cold thrust augmenta- 
tion - i.e., the ejector flap - to the STOL requirement. The 
approach is to examine the results of a preliminary analysis in 
light of new information which was not originally considered. 
The original preliminary analysis, examined the potential of this 
concept by modifying an existing aircraft design to accept an 
ejector flap mechanism, it was found that in addition to an 
increase in STOL performance, the device could also yield 
performance gains by leaving the ejector flap on during other 
flight modes, i.e.. climb, loiter and cruise. The optimum ejector 
geometry was in the low area ratio, low thrust augmentation 
ratio region. This latter finding was in direct contrast to other 
ejector efforts of current interest. The conclusion drawn is that 
this concept will probably yield most benefit for STOL missions 
requiring extended loitering of climbing time. Ejector on operation 
does not look promising for high speed cruise. {Author Modified 
Abstract) GRA 


N73-24074j^ Lockheed- California Co., Burbank, 

ENGINEERING CRITERIA AND ANALYSIS METHODOLOGY 
FOR THE APPRAISAL OF POTENTIAL FRACTURE RESIST- 
ANT PRIMARY AIRCRAFT STRUCTURE Final Report. 
16 Feb. 1971 - 15 Aug. 1972 

John C. Ekvall, Thomas R. Brusset, Alan F. Uu, and Matthew 
Creager Wright- Patterson AFB. Ohio AFFDL Sep 1972 

328 p refs 

(Contract F33615-71-C-1324: AF Proj. 1467) 

IAD-757870: LR-52388: AFFDL-Tfl-72-80> Avail: NTIS CSCL 
01/3 

Design criteria and analysis procedures are presented such 
that a design system can be implemented to minimize the 
occurrence of major structural failures due to the presence of 
undetected damage The design criteria define a flaw growth 
durability requirement and crack growth structural integrity 
requirements for three classes of inspectability of the structure: 
noninspectable, NDI in-service inspectable, and walk-around 
inspectable Currently available crack growth and residual strength 
methods of analysis are presented which can be used to predict 
the remaining life and strength of damaged structure. To 
illustrate the use of the criteria and methods of analysis, a design 


study was conducted of the lower wing surface of a fighter/ attack 
aircraft. The results of this study indicate that the structure could 
meet the design criteria with little or no weight penalty using 
7075-T76 aluminum and annealed Ti-6AI-4V. and provided 
adequate inspection techniques and inspection frequencies are 
applied throughout the life of the aircraft. Author (GRA) 


N73-24075# Massachusetts Inst, of Tech., Cambridge. 
Aeroelastic and Structures Research Lab. 

NONLINEAR INTERACTION OF PANEL FLUTTER WITH 
HARMONIC FORCING EXCITATION 

Ching-Chiang Kuo, Luigi Morino, and John Dugundji Dec. 1972 
46 p refs 

(Contract F44620-69-C-0091 ; AF Proj. 9782) 

(AD-758264; ASRL-TR-1 59-5: AF0SR-73-0536TR) Avail: 
NTIS CSCL 01/3 

The interaction characteristics of harmonic forcing excitation 
and panel flutter are studied analytically. Both linear and nonlinear 
solutions are investigated. Wide ranges of dynamic pressure 
and forcing frequency are covered such that subcritical responses 
(pure forced response), supercritical responses (forcing-flutter 
interaction), and the coexistence of both pure forced response 
and forcing-flutter interaction are studied. Results obtained by 
both harmonic balance and direct integration methods generally 
agree well. The technique developed here can be applied to 
other structural dynamics problems. Author (GRA) 


N73-24076/jf Air Force Inst, of Tech,, Wright- Patterson AFB. 
Ohio. School of Engineering. 

SELECTION OF OPTIMAL STABILITY AUGMENTATION 
SYSTEM PARAMETERS FOR A HIGH PERFORMANCE 
AIRCRAFT USING PITCH PAPER PILOT M.S. Thesis 
Robert P Oenaro and Garrison L. Greenleaf 17 Oct. 1972 
114 p refs 

(AD-757879: GGC/EE/73-3) Avail: NTIS CSCL 01/3 

Pitch paper pilot is a computer program which yields pilot 
parameters for a pitch tracking task and predicts the pilot rating 
of the aircraft handling qualities. Using Pitch Paper Pilot, optimal 
SAS gains are selected for the fixed form Stability Augmenta- 
tion System of a high performance aircraft with structural bending. 
This aircraft was described in the Design Challenge to the 1970 
Joint Automatic Control Conference. The final augmented aircraft 
responses compared favorably with desired normal acceleration 
response envelopes. The pilot model in Pitch Paper Pilot is modified 
in this study to include pilot lag and remnant which results in 
greater rating accuracy, although a few cases still show room 
for improvement. Author (GRA) 

N73-24077j(( Decision Science, Inc., San Diego, Calif. 

PRINCIPLES OF DISPLAY AND CONTROL DESIGN OF 
REMOTELY PILOTED VEHICLES Semiannual Technical 
Report 

Lawrence J. Fogal, Robert S. Gill, Michael L Mout, Douglas G. 
Hulett, and' Carl E. Englund 14 Feb. 1973 156 p refs 
(Contract N00014-72-C-0196: NR Proj. 196-119) 

(AO-767761: SATR-2) Avail: NTIS CSCL 01/3 

Review of potential RPV mission assignments and the peculiar 
problems of RPV flight control lead to a preliminary experiment 
wherein the performance of Navy attack pilots, model aircraft 
pilots, and engineer non-pitots was compared on a simulated 
scenario using eight different display/control configurations 
{inside-out vs. outside-in, attitude display, predictive vs. non- 
predictive attitude display and position vs. rate control stick). 
Navy pilots demonstrated significantly better performanco: 
however, no significant difference was found between inside-out 
and outside-in display (although almost all subjects, including 
Navy pilots, preferred the outside-in presentation). Attitude 
prediction was not found to be of value, and position control 
stick was significantly superior to the conventional rate stick. 
The Embedded Figures Test appears to be a useful indicator of 
expected performance. Analysis revealed that additional informa- 
tion is required for manual flight control. Specific problems of 
sensor control, diagnosis of ECM impact, and usage of autopilot 
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capability were identified, Suitable recommendations were 
identified. Suitabie recommendations were made in this regard. 

Author (GRA) 

N73-24078/^ Kaman Aircraft Corp., Bloomfieid, COnn. 

DESIGN STUDY OF EXPENDABLE MAIN ROTOR BLADES 
Final Report 

Michael C. Frengley. Paul F. Maloney, and Carroll R. Akeley 
Oct. 1972 232 p refs 

(Contract DAAJ02-71 -C-0041; DA Proj, 1 FI -82205-A-1 19| 
(AD-75B464; R-979; USAAMR0L-TR*72-48) Avail: NTIS CSCL 
Ot/3 

A design study Is performed to determine the feasibility and 
cost advantages of exper\dabie maii» rotor biades designed for 
the UH-1H heiicopter. Technicai feasibiiity, manufacturing cost, 
reliability, maintainabiiity, and life-cycle costa were determined. 
Three concepts were projected to have iife-cycie costs lower 
than those of the current biade. A blade of simplified all-aluminum 
construction is shown to have the lowest initial procurement 
cost whiie one of stainless steei sheet end fiberglass has the 
lowest iife-cycie cost. Author (6RA) 


N73-24079I Beli Aerospace Co„ Buffalo, N.Y. 

A STUDY OF AIR CUSHION LANDING SYSTEMS FOR 
RECOVERY OF UNMANNED AIRCRAFT 
John M. Ryken Wright- Patterson AFB, Ohio AFFDL Jul. 1972 
141 p refs 

(Contract F3361 5-72-C-1 1 76; AF Proj, 1369) 

(AD-7687B9; AFFOL-TR-72-87) Avail: NTiS CSCL 06/7 
The report presents resuits of a concept feasibility and formu- 
lation study of Air Cushion Landing Systems for recovery of un- 
manned aircraft (Remoteiy Piloted Vehicles). A modified Ryan 
Model 1 47 G drone or special purpose aircraft was investigated for 
possible use in a low cost flight test demonstration of air cushion 
ianding gear concepts on an existing unmanned aircraft. Recovery 
by horizontai landing on an air cushion landing system is 
compared with recovery with a mid-air recovery system. 

Author (GRA) 


N73-24080f^ Iliinois Inst, of Tech., Chicago. Dept, of Mechanics, 
Mechanical and Aerospace Engineering. 

V/STOL ORIENTED AERODYNAMIC STUDIES Progress 
Report, 1 Oct. 1971 - 30 Sep, 1972 

Mark V. Morkovin, Z. Lavan, A. A, Fejer, H. M. Nagib, J. L 
Way. and T. P. Torda Sep. 1972 80 p refs 
(Contract F44620-69-C-0022; AF Proj. .9560; Proj. Themis) 
(AD-768899; THEMIS-IIT-Tfl-R-72-9; AF0SR-73-O690TR) 
Avail: NTIS CSCL 01/3 

Besides refinements of 71 results, the following advances 
are noteworthy, A modular approach to complex flow phenomena 
was developed and illustrated for flows around protuberances 
and for control of free-stream turbulence. A new, multiply linear 
and nonlinear mechanism of transition downstream of isolated 
roughness elements was documented in detail, The previously 
developed technique for high-Reynolds number simulation was 
applied to wind-tunnel simulation of atmospheric boundary layers. 
Adaption of a small water tunnel led to detailed comparisons of 
two-dimensional unsteady separation and stall phenomena over 
airfojiB oscillating in pitch, airfoils with oscillating flaps, and inclined 
fixed airfoils in periodically surging streams. Response of flows 
with locally separated pockets to periodic modulation of the 
free stream was documented. (Author Modified Abstract) GRA 


N73-24081)jl Naval Postgraduate School, Monterey, Calif. 

THE DESIGN AND DEVELOPMENT OF A NON-FLAPPING 
ROTOR SYSTEM UTILIZING INFLEXIBLE BLADES AND 
EMPLOYING A NEW ROTOR CONTROL MECHANISM M,8. 
Theais 

William Alfred Simmons Dec. 1972 72 p refs 
(AD-758514) Avail: NTIS CSCL 01/3 

The intent of this study was the design, development and 
preliminary testing of an inflexible blade, hingeless rotor system. 
A hingeless system was desired due to its advantage of augmented 
control power resulting from its ability to transfer bending 


moments across the hub. The inflexible blades offered the 
unconventional feature of reducing the magnitude of blade 
flap-wise flexing to substantially zero and of removing the resultant 
problems of rotor dynamics. These stiffer blades generally dictated 
the use of mc^re compact rotors, i.e., of a smaller diameter and 
therefore of a higher disk loading. The control rotor was of 
unconventional design and utilized a relatively small, free-flapping 
rotor to convey cyclic commands to the main rotor blades end 
provide rolling trim with varying forward speed. The present 
Study has yielded a simple, mechanical system that essentially 
aatisfies the design criteria and shows sufficient promise to warrant 
further development and testing. Author (GRA) 


N73-24185)^ Institute for Telecommunication Sciences, Boulder 
Colo. 

COMPATIBILITY MEASUREMENTS OF DIGITAL MSK AND 
VOICE TRANSMISSIONS Final Report, Apr. 1972 - Apr, 
1973 

J. R. Jurosher Apr. 1973 96 p refs 
(Contract DOT-FA72WAI-268) 

(FAA-RD-73-63) Avail: NTIS HC S6.75 

A series of experimental tests to measure interference between 
digital and voice systems are described. The digital system 
consisted of a 2400 bit -per -second, minimum-shift-keyed modem 
whose 1.2 and 2.4 kHz tones were transmitted by amplitude 
modulation. Measurements were made showing the effects of 
digital interference on voice transmission, voice interference on 
digital transmission, and digital interference on digital transmission. 
The tests were conducted at VHF using a commercial aircraft 
receiver. Also described is an experiment to frequency multipL x 
the MSK signal for simultaneous transmission with voice. Circuitry 
was developed to frequency translate the 1.2 and 2,4 kHz tones 
of the digital system to 6.6 and 7.8 kHz, respectively. Measure- 
ments were then conducted to demonstrate feasibility. Author 


N73-24186^ Computer Sciences Corp., Falls Church. Va. 

FAA COMMUNICATIONS SYSTEM DESCRIPTION (1973) 
Final Report on Phase 1 

J. C. Hanser^, E, M. Boseck, R. Weber, and R. Lorence Washington 
FAA Feb. 1973 477 p refs 
(Contract DOT-FA72WA-3072) 

(FAA-RD-73-36) Avail: NTIS HC $26.00 

The current operational communications employed by the 
FAA In supporting the National Aviation System is described. 
The evolution of FAA communications is presented as well as a 
summary of the primary information transfer. Detailed descriptions 
of all the major communication systems and subsystems are 
included. The report covers air-ground, ground-ground (voice) and 
ground-ground (data) communications. Author 


N73-24263I National Aerospace Lab., Tokyo IJepan). 

SYSTEM DESIGN OF FACILITIES FOR VTOL FLYING TEST 
BED AT NATIONAL AEROSPACE LABORATORY 

Naoto Takizawa, Akiyoshi Shibuya, Toshio Gawa, Hirotoshi Fujieda, 
Tadao Kai, Yoshito Miyamoto, Yoshikazu Tanabe, Kezuyuki 
Takeuchi, and Koichl Ono 1972 53 p refs In JAPANESE; 

ENGLISH summary 

(NAL-TR-306) Avail: NTIS HC $4.75 CSCL 14B 

Systems design and a general description of facilities for 
studying hovering vertical takeoff, and vertical lar^ding of VTOL 
aircraft are given. The facilities ere divided into the following 
four main groups: ground support facilities, constrained test rigs, 
measuring apparatuses and ground establishment. Ground support 
facilities are provided for the operation and maintenance of the 
FTB, including those for rework, supply. Inspection, adjustment 
and experiment. Constrained test rigs for the safety of over-all 
preflight experiments contain a force test rig, a height control 
test rig, and attitude control test rig and tie down test rigs. 
Measuring apparatus for the collection of precious data on the 
first VTOL flights in Japan are arranged in combination with 
special wiring, telemetering and others. Ground establishments 
for large scale field experiments consist of buildings, a constrained 
test field, and a free flight test field. Author 
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N73-24266j^ National Aviation Facilities Experimental Center, 
Atlantic City. NJ. 

INVESTiQATION OF SITE COVERAGE AND ASSOCIATED 
PROBLEMS AT THE O'HARE AIRPORT, CHICAGO, 
ILLINOIS, ENROUTE RADAR BEACON TEST SITE Interim 
Report, Sep. 1971 - Sep. 1972 
George F. Spingier Apr. 1973 62 p 
IFAA-RO-73-49: FAA RD-73-38) Avail: NTIS HC $5.25 

A temporary beacon Jest site was installed adjacent to the 
Chicago. Illinois, O'Hare Airport and operational tests were 
conducted to determine its suitability for possible use as a future 
enroute radar beacon site. Photographic data were collected using 
targets-of-opportunity flying within the coverage area of the test 
site. The data were analyzed to determine the extent of the 
radar beacon coverage and further scrutinized to uncover any 
anomolies which might derogate the operation of an enroute 
radar beacon site installed at the test location. Flight tests 
confirmed the originally suspected problem areas and provided 
additional justification for linking the anomolies to the vertical 
radiation pattern of the standard radar beacon directional 
antenna. Author 


N73-24269^ National Physical Lab., Teddington (Englandl. 
MEASUREMENT OF THE TIME-AVERAGE FORCES AND 
PITCHING MOMENTS ON A PROPOSED HELICOPTER 
LANDING PLATFORM FOR THE WOLF ROCK LIGHTHOUSE 

C, F. Cowdrey and D. W. Bryer Mar. 1973 18 p refs 
(Mar-Sci-R-106) Copyright. Avail: NTIS HC$3 00 

Wind tunnel tests were conducted to determine the time- 
averaged aerodynamic forces and overturning moments on a 
model of a helicopter landing platform to be installed on the 
top of a lighthouse. The construction of the supporting framework 
and its attachment to the lighthouse are described. Visualization 
of the flow over the model did not reveal any unusual features 
which would have an adverse effect on the operation of helicopters 
from the full scale landing pad. A safe configuration of the 
landing pad is described. Author 


N73-24271*# Virginia Univ., Charlottesville. Dept, of Engineering 
Science and Systems. 

DEVELOPMENT OF A SUPERCONDUCTING ELECTROMAG- 
NETIC SUSPENSION AND BALANCE SYSTEM FOR 
DYNAMIC STABILITY STUDIES Final Technical Report 

Ricardo N. Zapata Feb. 1973 76 p refs 
(Grant NGR-47-005-0291 

(NASA-CR- 132255: ESS-4009-101 -73U) Avail: NTIS HC 
$6.00 CSCL14B 

A prototype facility comprising a superconducting magnetic 
suspension and balance and a supersonic wind tunnel was 
developed with the objectives of (1) establishing the feasibility 
of applying the 3-componeni magnetic balance concept to dynamic 
stability studies, and (2) investigating design concepts and 
parameters that are critical for extrapolation to large scale systems. 
Many important design and operational aspects are dictated by 
the cryogenic nature of this advanced technology facility. Results 
of initial tests demonstrate that superconductors can be utilized 
safely and efficiently for wind tunnel magnetic suspensions. 
Controlled one-dimensional support of a spherical model was 
achieved. 


N73-24281jil Office National d'Etudes et de Recherches 
Aerospatiales. Paris (France). 

TWO-DIMENSIONAL AEROFOIL TEST FACILITY IN THE S3 
BLOW-DOWN WIND-tOnNEL OF MOOANE-AVRIEUX 
[DISPOSITIF D'ESSAIS DE PROFILS EN COURANT PLAN 
DANS LA SOUFFLERIE S3 DE MODANE-AVRIEUX] 

Maurice Bazin Oct. 1972 17 p refs In FRENCH; ENGLISH 

summary 

(ONERA-NT-203) Avail: NTIS HC $3.00 

A device for two dimensional airfoil profile testing in the 
transonic test section of the blowdown wind tunnel S3 was 
designed and built. Airfoils up to 0.3 m chord length can be 
studied by pressure measurements up to 0.95 Mach, with 


stagnation pressure from 1.2 to 4.0 bars. The Reynolds number 
can be varied up to 1 5.000.000 at Mach 0.95. The main features 
of the device are outlined and its various components 
described, including a 0.76 x 0.56 m test section with horizontal 
perforated walls, rotating supports for angle of attack variations 
from '35 to -1-215 deg, mobile rake for wake pressure survey, 
models with wall pressure taps. The method and means for 
data acquisition are given along with the aerodynamic 
characteristics of the test device. The visualization methods are 
described, and improvements are suggested. ESRO 


N73'24295fj^ Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

CONDITION SURVEY, HUNTER AIRFIELD, SAVANNAH, 
GEORGIA 

R. D. Jackson and P. J. Vedros Mar. 1 972 36 p 
(AO-757387: AEWES-Misc-Paper-S-72-8) Avail: NTIS CSCL 
01/5 

The purpose of this report is to present the results of an 
inspection performed at Hunter Army Airfield (HAAF) in March 
1971. The inspection was limited to visual observations, and no 
tests were conducted on any of the pavement facilities. A 
layout of the airfield is given. (Author Modified Abstract) GRA 


N73-24296^ Army Foreign Science and Technology Center, 
Charlottesville, Va. 

REPAIR OF UNPAVED RUNWAY 

V. Ermolchuk 22 Dec. 1972 5 p Transl. into ENGLISH from 
Aviatsiya i Kosmonaviika (Moscow), no. 4, 1967 p 60-61 
(AD-756806: FSTC HT-23-2043-72) Avail: NTIS CSCL 01/5 
The landing field is destroyed as one uses unpaved airfields. 
The runway surface should be packed down and the tracks closed 
up. Experience has shown that closing deep tracks with the 
2-bladed plow sharply improves the productivity and quality of 
work. Expenditures of time and resources on repairing damaged 
portions of the landing field are reduced two to three times 
when employing the plow. It is especially effective on airfields 
where intensive flying is carried out. The tractor-mounted. 2-bladed 
plow is easy to use, simple in design and can be produced by 
repair workshops. GRA 


N73-24302 University of Southern Calif.. Los Angeles. 

THE THREE-DIMENSIONAL STRUCTURE OF TRANSONIC 
FLOWS INVOLVING LIFT Ph.O, Thesis 
Mohammed Mahmound Hafez 1972 90 p 
Avail; Univ. Microfilms Order No. 72-27661 

The problem of steady transonic flows over lifting configura- 
tions having a nonvanishing finita leading-edge sweep angle is 
formulated on the basis of an asymptotic theory. Numerical 
methods are developed to solve the reduced lifting problems in 
the thickness-dominated regime. The theory shows that the flow 
field consists of an inner region similar to that in the classical 
slender-body theory and an outer nonlinear region governed by 
the familiar transonic small disturbance equation in three 
dimensions. Depending on the relative contribution of the lateral 
forces, the scales and the symmetry property of the outer region 
vary and three regimes can be identihed: (1) the thickness- 
dominated regime, (2| the intermediate regime, and (3) the 
lift-dominated regime. Dissert. Abstr. 

N73-24312*j^ Lockheed-Georgia Co., Marietta. 

HIGH SPEED FLOW PAST WINGS 

Helge Norstrud Washington NASA Apr. 1973 97 p refs 

(Contract NASI -10665) 

(NASA-CR-2246) Avail: NTIS HC $3.00 CSCL 20D 

The analytical solution to the transonic small perturbation 
equation which describes steady compressible flow past finite 
wings at subsonic speeds can be expressed as a nonlinear integral 
equation with the perturbation velocity potential as the un- 
known function. This known formulation is substituted by a system 
of nonlinear algebraic equations to which various methods are 
applicable for its solution. Due to the presence of mathematical 
discontinuities in the flow solutions, however, a main computa- 
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tional difficulty was to ensure uniqueness of the solutions when 
local velocities on the wing exceeded the speed of sound. For 
continuous solutions this was achieved by embedding the algebraic 
system in a one>parameter operator homotop v in order to apply 
the method of parametric differentiation. The solution to the 
initial system of equations appears then as a solution to a Cauchy 
problem where the initial condition is related to the accompanying 
incompressible flow solution. In using this technique, however, 
a continuous dependence of the solution development on the 
initial data is lost when the solution reaches the minimum 
bifurcation point. A steepest descent iteration technique was 
therefore, added to the computational scheme for the calcula1ior> 
of discontinuous flow solutions. Results for purely subsonic flows 
and supersonic flows with and without compression shocks are 
given and compared with other available theoretical solutions. 

Author 

N73-24317*jj/ National Aeronautics ar^d Space Administration. 
Flight Research Center. Edwards, Calif. 

f LIGHT-MEASURED BASE PRESSURE COEFFICIENTS FOR 
THICK BOUNDARY-LAYER FLOW OVER AN AFT-FACING 
STEP FOR MACH NUMBERS FROM 0.4 TO 2.5 

Sheryll A. Goecke Washington May 1973 33 p refs 
(NASA-TN-D-7202: H-740) Avail: NTIS HC $3.00 CSCL 
200 

A 0.56-inch thick aft -facing step was located 52.1 feet from 
the leading edge of the left wing of an XB-70 airplane. A 
boundary-layer rake at a mirror location on the right wing was 
used to obtain local flow properties. Reynolds numbers were 
near 10 to the 8th power, resulting in a relatively thick 
boundaty-layer. The momentum thickness ranged from slightly 
thinrter to slightly thicker than the step height. Surface static 
pressures forward of the step were obtained for Mach numbers 
near 0.9, 1 ,5. 2.0. and 2.4. The data were compared with thin 
boundary-layer results from flight and wind-tunnel experiments 
and semiempirical relationships. Significant differences were found 
between the thick and the thin boundary-layer data. Author 

N73-24319*jjf linguistic Systems. Inc.. Cambridge, Mass. 

THE KUTTA-JOUKOWSKY CONDITIONS IN THREE- 
DIMENSIONAL FLOW 

Robert Legendre Washington NASA May 1973 24 p refs 
Transl. into ENGLISH from La Rech. Aerospatiale (FrenchL no. 5. 
1972 p 241-247 
(Contract NASw-2482) 

(NASA-TT-F-14918) Avail: NTIS HC $3.25 

The Kutta-Joukowsky condition in three dimensional flow is 
discussed. The characteristics of the separation line along which 
a vortex sheet is attached on a wing are examined. From 
observations of the flow over marine propellers and delta wing 
models, a discussion is presented to improve the description of 
the flow over any wing and to provide a better basis for accurate 
calculations of the perfect fluid flow used as a reference. 

Author 

N73-24323*}||l Scientific Translation Service. Santa Barbara, Calif. 
THE RECIRCULATION FLOW PATTERN OF A VTOL LIFTING 
ENGINE 

E. Schwantes Washington NASA Jun. 1973 201 p refs 

Transl. into ENGLISH from the German report DLR-FB-72-50 
(Contract NASw-2483) 

(NASA-TT-F-14912: DLR-FB-72-50) Avail: NTIS HC $12.25 
CSCL 20D 

A method is developed to predict theoretically the increase 
of temperature due to wind recirculation in the inlet of a VTOL 
aircraft lift engine exhausting normally to the ground, A method 
for calculating the velocities in the recirculation flow is presented. 
The laws of spread of buoyant plumes is used to calculate the 
temperatures within the recirculated flow. The three regions of 
the propulsion jet are identified as: (1) the free jet. (2) the wall 
jet, and (3) the zone of separation of the wall jet from the 
ground due to wind effects and buoyancy forces. Author 

N73-24329j(^ Rhode Island Univ., Kingston. Dept, of Mechanical 
Engineering and Applied Mechanics. 

RAPID ENGINEERING CALCULATION OF TWO- 


DIMENSIONAL TURBULENT SKIN FRICTION. SUPPLE- 
MENT 1 Technical Report, 1 Jun. 1971 - 30 Jun. 1972 
Frank M. White and George H. Christoph Nov. 1972 34 p 

refs 

(Contract F3361 5-71 -C-1 585: AF Proj. 14261 

(AD-757872: AFFDL-TR-72-136-Suppl-1) Avail: NTIS CSCL 

20/4 

The report outlines the details for engineering use of White's 
two-dimensional theory of turbulent skin friction under arbitrary 
compressible flow conditions. The new method is not only simple 
but accurate. It is recommended for general use by engineering 
designers. The method concerns skin friction only. The report 
presents methods for hand or digital computer computation. 
Several examples are presented. (Author Modified Abstract) 

GRA 


N73-24334^ Illinois Inst of Tech.. Chicago. Dept, of Mechanics 
Mechanical and Aerospace Engineering. 

STARTING VORTEX, SEPARATION BUBBLE AND STALL: 
A NUMERICAL STUDY OF LAMINAR UNSTEADY FLOW 
AROUND AN AIRFOIL 

Unmeel B. Mehta and Zalman Lavan Dec. 1972 275 p refs 
(Contract F44620-69-C-0022: AF Proj. 9560) 

(AO-758831; THEMIS-IIT-TR-R-72-11 ; AFOSR-73-0840TR) 
Avail: NTIS CSCL 20/4 

The stalling characteristics of an airfoil in laminar viscous 
incompressible fluid are investigated. The governing equations 
in terms of vorticity and stream function are solved utilizing an 
implicit finite difference scheme and point successive relaxation 
procedures. The development of the impulsively started flow, 
the initial generation of the circulation and the behavior of the 
forces at large time are studied with emphasis on the formation 
region. Following incipient separation, the lift increases due to 
enlargement of a separation bubble and Intensification of the 
flow rotation in it. The extension of this bubble and beyond the 
trailing edge causes its rupture and brings about the stalling 
characteristics of the airfoil. The lift increases when attached 
clockwise bubbles grow and anti-clockwise bubbles are swept 
away and vice versa. (Author Modified Abstract} GRA 


N 73-24341 Washington Univ., Seattle. 

THE STRUCTURE AND DYNAMICS OF THE HORIZONAL 
ROLL VORTICES IN THE PLANETARY BOUNDARY LAYER 
Ph.D. Thesis 

Margaret Anne Lemone 1972 144 p 
Avail: Univ. Microfilms Order No. 72-28625 

The wind and temperature fields of the planetary boundary 
layer are investigated during periods in which horizontal roll 
vortices are present. Measurements from a 444 meter tower 
and from inertially-stabilized aircraft indicate the rolls are 
maintained primarily by: (1 ) production of energy from the crossroll 
component of the mean PBL wind spiral (lateral instability), and 
(2) bouvancy. Although aircraft data indicate a systematic 
concentration of turbulence in the positive vertical velocity regions 
of rolls, the effect of turbulence on the roll energy budget seems 
small. Both tower and aircraft measurements indicate substantial 
heat flux by rolls. It Is shown that including positive roll heat 
flux into Brown's equilibrium energy budget will lead to rolls of 
larger magnitude. Dissert. Abstr, 


N73-24477jjf National Aerospace Lab.. Tokyo (Japan). 

EXPERIMENTS ON AIRSPEED CALIBRATION PRO- 
CEDURES 

Jiro Koo, Toichi Oka. Yukichi Tsukano, Kenti Yazawa, and 
Takatsugu Ono 1973 19 p refs In JAPANESE; ENGLISH 

summary 

(NAL-TR-298) Avail: NTIS 

The position errors of airspeed measuring systems and the 
cause of such errors are reported. Flight tests were made on 
six procedures. These include trailing cone or bomb, tower, radar 
altimeter, speed course, swiveling pitot-static tube, and airplane 
pacing methods. Author 
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N73-24504^ Army Foreign Science and Technology Center, 
Charlottesville, Va. 

EXCERPT FROM PILOTING AND NAVIGATIONAL DEVICES 

S D. Danich 8 Nov. 1972 91 p TransL into ENGLISH of 

the publ. "Elektropribornaye Oborudovaniye Samolete AN-24 
"Transport" USSR, 1971 263 p 

IAD-758751; FSTC-HT^23-21 65-72) Avail: NTIS CSCL 01/4 
A detailed description and technical data are presented of 
the instrument panel equipment installed on an aircraft which is 
quite varied in its purpose, operating principle and design. The 
entire complex of this equipment is designed for piloting and 
navigation of the aircraft day and night, under simple and 
difficult weather conditions, at all latitudes in both hemispheres 
of the Earth, at all flying altitudes of the An-24 aircraft. 

Author (GRA) 

N73-24624jj/ National Aeronautical Lab . Bangalore (India). 
TANGENT MILLING AND SPLINE APPROXIMATION 
TECHNIQUES IN MODEL MAKING 
R. Sankar and S. Janardhan Apr, 1971 47 p 
(NAL-TN-33) Avail: NTIS HC $4.50 

Wings whose surfaces are developable, were milled on a 
jig-borer at the National Aeronautical Laboratory. Bangalore, 
employing tangential milling. In this process, the wing cross 
section is approximated by a polygon which can be smoothened 
by har>d-finish. The polygonal approximation itself is such that 
each side of the polygon is a tangent to the aerofoil. The aerofoil 
is defined by a finite set of points got from experiments or 
otherwise. These points are joined smoothly by using spline 
approximation to achieve continuity of first and second derivatives. 
The splines and the settings of the jig-borer {for tangential milling) 
were obtained on the NAL Sirius computer. Each setting of the 
jig-borer consists of the cutter-height and two turnings of the 
turn-table, one about the latter’s axis and the other about a 
fixed horizontal axis, so that the tangent plane coincides with 
the plane of milling. The two angles of rotation and the 
cutter-height depend upon the wing geometry besides some of 
the machine parameters. Author 


N73-24537# Mechanical Technology, Inc., Latham. N.Y 

HIGH PERFORMANCE BEARING STUDY Technical Report. 
5 Mar. 1971 - 5 Jun. 1972 

Warren D. Waldron and William E. Young (Pratt and Whitney 
Aircraft, West Palm Beach. Fla.) Wright-Panerson AFB, Ohio 
AFAPL 15 Ju(. 1972 206 p refs 
(Contract F3361 5-7 1 -C- 1 382: AF Proj. 3048) 

(AD 757869: MTI-72TR26;AFAPL-TR-72 63) Avail: NTIS CSCL 
13/9 

A feasibility investigation was performed to identify the 
probable advantages, problem areas, and the degree of feasibility 
of applying air lubricated bearings to an advanced class of U S. 
Air Force complex-cycle aircraft engines. Three P-WA engines 
Incorporating wraparound ramjets for high-Mach number, 
high-altitude operation were used as vehicles for the evaluation. 
No significant engine performance, size or weight penalty 
associated with air-lubricated bearings when compared to 
conventional oil-lubricated, rolling-element bearings was found. 
Hydrodynamic type bearings were found to have better load 
capacity characteristics than hydrostatic or hybrid types. New 
methods of cooling both the journal and thrust bearing were 
conceived which reduced the quantity of cooling air required 
from the engine. (Author Modified Abstract) GRA 


N73-24540^ Boeing Co.. Philadelphia, Pa. Vertol Div. 

TEST RESULTS REPORT AND TECHNOLOGY DEVELOP- 
MENT REPORT HLH/ATC COMPLIANT ROLLER BEARING 
DEVELOPMENT PROGRAM Final Report 

Joseph W. Lenski. Jr. Nov 1972 138 p refs 
(Contract DAAJ01-71-C-0840(P40): DA Pro). 1X1-6303-D-1 56) 
{AD -7 55535; U SAAM ROL-TR-72-62) Avail; NTIS CSCL 
13/9 

The report presents the results of effort conducted between 
August 1971 and March 1972 to define criteria and to design. 


fabricate, and test compliant rollers to obtain the optimum detail- 
roller profile for use in the HLH rotor transmission second-stage 
planetary system. Tests were performed between flat plates under 
HLH loading and misalignment conditions. Technical inspection 
and evaluation of the test results will be used for selecting the 
optimum compliant roller configuration for the HLH rotor 
transmission second-stage planetary system. Author (GRA) 


N73-24611/^ Douglas Aircraft Co., Inc.. Long Beach. Calif. 

DEVELOPMENT OF A GRAPHITE HORIZONTAL STABI- 
LIZER Interim Technical Report, 1 Jul. - 31 Dec. 1972 
George M. Lehman, D. M. Purdy, F. C. Allen. C. G. Dietz, and 
R. Teodosiadis Jan. 1973 125 p refs 
(Contract N00156-70-C-1321 ) 

(AD-758718; MDC-J5841) Avail: NTIS CSCL 11/4 

The analysis, repair, and further static testing of the previously 
failed graphite horizontal stabilizer are described. The design, 
analysis, and development testing of redesign concepts to correct 
the understrength condition at the main pivot fitting joint are 
discussed. Finite element analyses of the joint region were 
conducted to quantify the interlaminar shears and bending 
moments induced in the laminated skin panel by secondary 
bending effects. The calculated interlaminar shear and tensile 
stresses were of the order of 5 to 10 percent of allowable 
stresses determined in quality control specimens. The failed 
static test article was repaired with bolted and bonded steel 
splice plates and additional static tests were conducted to verify 
the strengths of the three elevator hinge brackets and supporting 
structures. These tests successfully demonstrated the design 
integrity of the hinge brackets since loads in excess of design 
ultimate load (150 percent design limit load) wer? sustained in 
each case. Joint specimens were tested to evaluate two redesign 
concepts (i.a.. bonded external scarf and internal stepped-lap 
titanium doublers) to correct the understrength condition at the 
pivot fitting joint. The latter concept was selected for further 
development because it eliminated design reliance on laminate 
properties in the immediate vicinity of the major bolted joint. 
{Author Modified Abstract) GRA 


N73-24639j^ Calspan Corp., Buffalo. N.Y. 

EXPERIMENTAL TEST OF FOG CLEARING BY GROUND- 
BASED HEATING: VISIBILITY. TEMPERATURE. AND FOG 
MICROPHYSICS 

C, William Rogers. Eugene J. Mack, and Roland J. Pilie Dec 
1972 74 p refs 

(Contract F19628-72-C-01 60; AF Pro). 8620) 

(AD-757897: CJ-5076-M-1; AFCRL-TR-73-0056; SR-1) Avail: 
NTIS CSCL 04/2 

Experimental tests of fog clearing by a ground-based heating 
system were carried out in nighttime advection fog occurring at 
Vandenberg Air Force Base. California during July and August 
1972. Horizontal visibility ranged from 400 to 1000 m at one 
meter above the ground, 100 to 200 m between the 1 and 
30 m heights and 50 to 100 m between the 30 and 60 m 
heights; average liquid water contents were 0.08. 0.22 and 0.38 
g/cubic meter at 1. 13, and 42 m heights, respectively. 
Extrapolating the results of these experiments to a similar system 
installed at an airport, it appears that the visibility improvement 
achieved would always be adequate to permit landings at category 
2 and category 3a runways. The clearing would usually be 
inadequate for approaches to category 1 runways unless the 
quantity of heat used was significantly increased. (Author Modified 
Abstract) G RA 


N73-24663*)|{ National Aeronautics and Space Administration. 
Langley Research Center. Langley Station, Va. 

A LOW-COST INERTIAL SMOOTHING SYSTEM FOR 

LANDING APPROACH GUIDANCE 

Frank R. Niessen Washington Jun. 1973 32 p refs 

(NASA-TN-D-7271; L-B763) Avail: NTIS HC $3.00 CSCL 

17G 

Accurate position and velocity information with low noise 
content for instrument approaches and landings is required for 
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both control and display applications. In a currant VTOL automatic 
instrument approach and landing research program, radar-derived 
landing guidance position reference signals, which are noisy, have 
been mixed with acceleration information derived from low-cost 
onboard sensors to provide high-quality position and velocity 
information. An in-flight comparison of signal quality and accuracy 
has shown good agreement between the low-cost inertial 
smoothing system and an aided inertial navigation system, 
Furthermore, the low-cost inertial smoothing system has been 
proven to be satisfactory in control and display system applications 
for both automatic end pilot-in-the-loop instrument approaches 
and landings. Author 


ENVIRONWENTS. VOLUME 3: TERMINAL OPERATIONS 
Interim Report, Jun. 1971 - Jan. 1973 
R. S. Ratner and J. 0. Williams Jan. 1973 63 p 
(Contract DOT-FA70WA-2142; SRI Proj. 8181} 
(FAA-RD-72-63-VOI-3; IR-2) Avail: NTIS HC $6.25 

The adaptation of the Relative Capacity Estimation Process 
IRECEP} to terminal ATC operations, findings and implications 
for effective automation in the terminal areas, quantitative capacity 
estimates, and predictions for several levels of automation are 
reported. A comparison of the results obtained for terminal ATC 
c^arations with those obtained for the ATC operations Is 
presented. ^^,hor 


N73-24654]jl Federal Aviation Administration, Washington, D.C. 
SUMMARY OF NEAR TERM ENGINEERING AND DEVELOP- 
MENT PROGRAM PLANS FOR GROUND BASED SEPARA- 
TION ASSURANCE 

Mar. 1973 2B p refs 
(FAA-EM-73-71 Avail: NTIS HC $3.25 

A description is given of several engineering and development 
(E and D) activities directly involved with the development of 
automation capabilities to aid the separation assurance function 
of the ground based air traffic control (ATC) system. Separation 
assurance capabilities for the operational NAS En Route Stage 
A System are being developed in E and D Program 12 • En 
Route Control. The analogous development work for terminal 
systems, ARTS 3 and ARTS 2 . is being accomplished in 
Program 1 4 - Terminal/Tower Control. The initial design of future 
capabilities, such as Intermittent Positive cor^trol for Phase 2 of 
the Upgraded Third Generation ATC System (which depends upon 
the surveillance/ communications provided by the Discrete 
Address Beacon System), is being performed under E and D 
Program 01 • Systems. In addition to work on ground based 
separation assurance, a parallel E and D program is being 
conducted to determine the potential value of en independent 
airborne colfiaion avoidance system as e safety backup in the 
event of ground system failures. Author 


N73.24e6B| Transportation Systems Cantar. Cambridge. Mass 
Airport Surface Traffic Control Program Office 

development prooram pun 

AIRPORT SURFACE TRAFFIC CONTROL 

Jul. 1972 162 p rafs 
(FAA-ED-08-1) Avail: NTIS HC $10.25 

Background, requirements, system descriptions, task descrip 
tions. activities, schedules, and funding levels are presented foi 
the Aiyort Surface Traffic Control program for the years 1972 
to 1979. Systems, subsystems, proposed concepts, ano 
equipments are defined and specified in a system context and 
then designed, developed, tested, and evaluated for introduction, 
in modular fashion, into the existing airport environment. Modulai 
structure of the system will permit system configurations to be 
tailor^ to the needs of the individual airport and will permit 
modular expansion of either capacity or function to meet the 
airports needs as they evolve with time Author 


N73-24656^ ITT Avionics, Nutley. N.J. 

SYSTEM ANALYSIS OF TACAN AND DME FOR ADDITION 
OF DIGITAL DATA BROADCAST Final Technical Report 

John B. Kennedy and Ira Ross Apr. 1973 88 p refs 
(Contract D0T-FA72WA-3001) 

(FAA-RD'73-2) Avail; NTIS HC $6.50 

An engineering analysis is presented on the feasibility of 
modifying the existing Tacan/DME system to provide broadcast 
digital data for area navigation. The operational and system 
considerations indicate that the required data rate is realizable 
and can be added with minimal effect on existing services. 
Various types of signal structure, synchronization and modulation 
techniques are examined. A comparison of the resulting data 
systems on the basis of data performance, flexibility, and the 
cost -complexity of implementation is included. Author 


N73-24658^ Defense Mapping Agency Aerospace Center, St 
Louis. Mo. Technical Translation Branch. 

COMPUTATION OF THE GEODETIC COORDINATES OF AN 
AIRCRAFT FROM TWO MEASURED DISTANCES AND ITS 
HEIGHT ABOVE THE SURFACE OF THE EARTH ELUPSOlO 

K. A. taping and L V. Medvedev Dec. 1972 11 p Transl. 

into ENGLISH from Gedez, i Kartograf. (Moscow), no 3 1972 
p 13-15 

(AD-757541: DMAAC-TC-1888) Avail: NTIS CSCL 08/5 
The paper discusses the compulation of the geodetic 
coordinates of an aircraft from two measured distances and its 
height above the -surface of the earth ellipsoid. The advantages 
of the suggested method of determination of an aircraft's 
coordinates are: it is not necessary to reduce the measured 

distances to the surface of the earth ellipsoid, it is not necessary 
to know the approximate geodetic coordinates of the aircraft, 
and the suggested formulas can be used advantageously in a 
computer. Author (GRA) 

N73-24697j(( Lockheed Missiles and Space Co.. Palo Alto, Calif. 

HIGH-FREQUENCY SPECTUM DOMAIN OF TURBULENT 
JET NOISE 

V. A. Krasilnikov and R. E. Shikhlinskaia [1973] 3 p refs 

Transl. into ENGLISH from Vestn. Mosk. Univ., Ser. 3: Fii-Astron. 
(Moscow), V. 12, no. 5, 1972 p 626-628 
Avail: NTIS HC $3.00: National Translations Center, John Crerar 
Library, Chicago, Illinois 60616 

The expression for the dependence of the noise power spectral 
density on the radiation frequency is found by using similarity 
and dimensional analysis. The expression is then used to find 
the high frequency pert of the turbulent jet noise spectrum where 
viscosity is essential. F.O.S. 


N73-24777*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland, Ohio. 

THE USE OF HYDROGEN FOR AIRCRAFT PROPULSION 
IN VIEW OF THE FUEL CRISIS 

Solomon Weiss 1973 38 p refs Presented at NASA Res. 

and Technol. Advisory Comm, on Aeronaut. Operating Systems 
Moffett Field, Calif.. 7-8 Mar 1973 

(NASA-TM-X-68242; E-7490) Avail: NTIS HCS4 00 CSCL 
210 

Some factors influencing the technical feasibility of operating 
a liquid hydrogen-fueled airplane are discussed in light of the 
projected decrease of fossil fuels. Other sources of energy, such 
as wind, tidal, solar, and geothermal, are briefly mentioned. In 
view of projected decreases in available petroleum fuels, interest 
has been generated in exploiting the potential of liquid hydrogen 
(LH2) as an aircraft fuel. Cost studies of LH2 production show 
it to be more expensive than presently used fuels. Regardless 
of cost considerations. LH2 is viewed as an attractive aircraft 
fuel because of the potential performance benefits it offers 
Accompanying these benefits, however, are many new problems 
associated with aircraft design and operations; for example, 
problems related to fuel system design and the handling of LH2 
during ground servicing. Some of the factors influer^cing LH2 
fuel tank design, pumping, heat exchange, and flow regulation 
are discussed. Author 


N73-24657^ Stanford Research Inst., Menlo Park, Calif. 

THE AIR TRAFFIC CONTROLLER'S CONTRIBUTION TO ATC 
SYSTEM CAPACITY IN MANUAL AND AUTOMATED 
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N73-24779# Southwest Research Inst., San Antonio. Tex. Army 
Fuels and Lubricants Research Lab. 

ANOMALOUS RHEOLOGICAL CHARACTERISTICS OF A 
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HIGH INTERNAL PHASE RATIO EMULSION Final Report, 
Jan, 1969 - Mar, 1973 

Richard J. Mannheimer Mar. 1 973 23 p refs 
(Contract 0AA005-67-C-0354) 

IAD-758908; AFLRL-18) Avail: NTIS CSCL21/4 

High -intern a I- phase-ratio emulsions containing 97 to 98 
percent liquid fuel as the dispersed phase, are shown to exhibit 
complex rheological behavior including reversible work hardening 
and apparent slip-flow artomalies. However, when proper 
precautions are taken to prevent contamination by demulsified 
fuel, steady flow in glass and steel tubes is characterized by 
the Singham (rode! up to a critical wall shear stress. At higher 
stresses a aiscontmuiiy in the flow curve is observed. Experiments 
ii^ different diameter tubes are used to establish that the critical 
stress is associated with the rupture of emulsion droplets and 
the formation of a thin film of fuel at the wall of the tube. The 
apparent absence of a v>eld value and critical stress with PTFE 
iPolytetrafluoroethy^ene': tubes indicates that the film of fuel forms 
when the emulsion contacts a hydrophobic surface. 

Author (GRA| 

N73-24788j^ Advisory Group for Aerospace Research and 
Development, Paris (France). 

RELATIVE AIR POLLUTION EMISSION FROM AN AIRPORT 
IN THE UK AND NEIGHBOURING URBAN AREAS 

A. W. C. Keddie (Dept, of Trade and Ind.. Stevenage, Engl.), G, 
H. Roberts (Dept, of Trade and Ind., Stevenage, Engl.), and J, 
Parker (Dept, of Trade and Ind., Stevenage, Engl.) [1971] 10 p 
refs Repr. from the publ. “Conference Pre-prirtt No. 125 on 
Atmospheric Pullution by Aircraft Engines" Paris, AGARP, 10 p 
Avail: NTIS HC $3.00 

Air pollution levels at Stansted Airport, England, in relation 
to emissions from four nearby towns are discussed. Calculations 
have been made of pollution emissions from these four sources 
and also from the airport, and the expected contributions from 
these sources at three local sites have been examined. These 
values are compared with actual measurements at the three 
sites, Author 


N 73*24791 Northern Research and Engineering Corp., 
Cambridge, Mass. 

THE CONTROL OF OXIDES OF NITROGEN EMISSIONS 
FROM AIRCRAFT GAS TURBINE ENGINES. VOLUME 3: 
THE FLOW MODEL 

R. S. Fletcher and R. D. Siegel Dec. 1971 173 p refs 

(Contract DOT-FA70WA-2428) 

|Rept-1l62*3*Vo!-3) Avail: NTIS HC $10.75 

The development of a computer program to describe the 
flow conditions in a gas turbine combustor is discussed. 
Thermodynamic data computed in the computer program for 
nitrogen oxide formation are used as input data to the turbine 
combustor program. The theory behind the flow model and details 
of the computer program developed for its application are 
presented. 


N73-24806^ Chandler Evans. Inc., West Hartford, Conn. Control 
Systems Div. 

ADVANCED ENGINE CONTROL PROGRAM Final Report 

A. H. White and D. F. Wills Nov. 1972 304 p refs 
(Contract DAAJ02-70-C-0002: DA Proj. 1G1 -62203-D-1 44) 

IAD-758173: R-492-31: USAAMRDL-TR-72-59) Avail: NTIS 
CSCL 21/5 

The report summarizes the results of a 30-month program 
of design, fabrication, and test of an advanced electronic engine 
control system for small turboshaft engines. The objective of 
the program was to develop engine control system technology 
which could be implemented in future systems to alleviate many 
of the problems experienced with past and present control systems. 
The system is comprised of three modules: a fuel -cooled hybrid 
electronic computer, a fluid controller with integral 37,500-rpm 
pump, and a remote electrohydromechanical engine geometry 
actuator. Closed-loop tests were made to demonstrate the 
control system performance on both a 2- and a 5-fb/sec 
analog computer engine simulator. Environmental temperature 
endurance testing and fuel contamination testing were completed. 
(Author Modified Abstract) GRA 


N73-24789# Northern Research and Engineering Corp,, 
Cambridge. Mass. 

THE CONTROL OF OXIDES OF NITROGEN EMISSIONS 
FROM AIRCRAFT GAS TURBINE ENGINES, VOLUME 1: 
PROGRAM DESCRIPTION AND RESULTS 

R. S. Fletcher, R. D. Siegel, and E. K. Bastress Dec. 1971 
1 09 p refs 

(Contract DOT-FA7OWA-2420) 

(Rept-1 162-1 -VoM) Avail: NTIS HC$7.50 

An analysis of the aircraft engine exhaust products which 
contribute to the air pollution problem was conducted. Nitrogen 
oxides are the only pollutant class for which control criteria do 
not exist. Mathematical models were developed to establish criteria 
for application to a range of aircraft engines. It wai determined 
that aircraft contributions to regional loads In all categories are 
generally less than one percent. In the vicinity of major air 
terminals, densities and concentrations of aircraft emissions are 
comparable to densities and concentrations in adjacent communi- 
ties of the same pollutants from other sources. Design criteria 
for combustors to reduce the amount of oxide emissions are 
described. 


N73-24790^ Northern Research and Engineering Corp., 

Cambridge. Mass. 

THE CONTROL OF OXIDES OF NITROGEN EMISSIONS 
from AIRCRAFT GAS TURBINE ENGINES. VOLUME 2 : 
THE NITRIC OXIDE FORMATION PROCESS 
R S. Fletcher and R. D. Siegel Dec. 1971 143 p refs 

(Contract D0T-FA70WA-2428) 

(Rept-1 162-2'Vol-2) Avail: NTIS HC $9.25 

The chemical reactions which produce nitrogen oxides during 
aircraft engine operation are described. A mathematical analysis 
of the formation process is developed, the resulting computer 
program is described, and a user s manual for the ptogram is 
included. The capabilities and limitations of the computer program 
are explained. Author 


N73-24809^ Pratt and Whitney Aircraft, East Hartford, Conn. 
SUPERSONIC TORSIONAL FLUTTER IN CASCADES Final 
Technical Report. 16 Feb. 1972 -16 Feb. 1973 
Lynn E. Snydar 2 Apr. 1973 59 p refs 
(Contract N00019-72-C-01 87) 

(AD-758721; PWA-4701) Avail: NTIS CSCL 21/5 

A combined analytical and experimental study was made to 
determine the mechanism of supersonic unstalled torsional flutter 
in cascades of compressor blades. An unsteady supersonic 
cascade analysis was used to predict the onset conditions for 
supersonic torsional flutter. Two sets of blades, characteristic 
of those used in high-speed fan rotors, were tested to deter- 
mine the position of the flutter boundary, and the characteristics 
of the aeroeiastic Instability. (Author Modified Abstract) GRA 


N73-24892*j^ National Aeronautics and Space Administration. 
Flight Research Center, Edwards, Calif. 

FLIGHT INVESTIGATION OF XB-70 STRUCTURAL RE- 
SPONSE TO OSCILLATORY AERODYNAMIC SHAKER 
EXCITATION AND CORRELATION WITH ANALYTICAL 
RESULTS 

James M, McKay. Eldow E, Kordas, and John H. Wykes (N, Am. 
Rockwell Corp., Los Angeles) Washington Apr, 1973 124 p 

refs 

{NASA-TN-0-7227; H-713) Avail: NTIS HC $3.00 CSCL 
OIC 

The low frequency symmetric structural response and damping 
characteristics of the XB-70 airplane were measured at four 
flight conditions; heavyweight at a Mach number of 0.87 at an 
altitude of 7620 meters (25,000 feet): lightweight at a Mach 
number of 0.86 at an altitude of 7620 meters (25,000 feet); a 
Mach number of 1.59 at an altitude of 11.918 meters 
(39. 100 feet); and a Mach number of 2.38 and an altitude of 
18,898 meters (62,000 feet). The flight data are compared with 
the response calculated by using early XB-70 design data and 
with the response calculated with mass, structural, and aerodyna- 
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mic data updated to reflect as closely as possible the airplane 
characteristics at throe of the flight conditions actually flown. 

Author 


N73-24897^^ National Aeronautics and Space Administration. 
Ames Research Center, Moffett Field. Calif. 

NONLINEAR EQUATIONS FOR BENDING OF ROTATING 
BEAMS WITH APPLICATION TO LINEAR FLAP LAG 
STABILITY OF HINGELESS ROTORS 

Dewey H. Hodges and Robert A. Ormiston Washington May 
1973 36 p refs Prepared in cooperation with Army Air Mobility 
R and D Lab.. Moffett Field. Calif. 

(NASA-TM-X-2770; A’4629) Avail: NTiS HC $3.00 CSCL 
20K 

The nonlinear partial differential equations for the flapping 
and lead-lag degrees of freedom of a torisonally rigid, rotating 
cantilevered beam are derived. These equations are linearized 
about an equilibrium condition to study the flap-lag stability 
characteristics of hingeless helicopter rotor blades with zero 
twist and uniform mass and stiffness in the hovering flight 
condition. The results indicate that these configurations are stable 
because the effect of elastic coupling more than compensates 
for the destabilizing flap-lag Coriolis and aerodynamic coupling. 
The effect of higher bending modes on the lead-lag damping 
was found to be small and the common, centrally hinged, spring 
restrained, rigid blade approximation for elastic rotor blades was 
shown to be reasonably satisfactory for determining flap-lag 
stability. The effect of pre-cone was generally stabilizing and 
the effects of rotary inertia were negligible. Author 


N73-24933^)(( National Aeronautics and Space Administration, 
Lewis Research Center, Cleveland, Ohio 

EFFECT OF FUEL VAPOR CONCENTRATIONS ON COM- 
BUSTOR EMISSIONS AND PERFORMANCE 

Carl T. Norgren and Robert D. Ingebo Washington Jun, 1973 
35 p refs 

fNASA-TM-X-2800; E-7336) Avail: NTIS HC $3.00 CSCL 
20M 

Effects of fuel vaporization on the exhaust emission levels of 
oxides of nitrogen, carbon monoxide, total hydrocarbons, and 
smoke number were obtained in an experimental turbojet 
combustor segment. Two different fuel injectors were used in 
which liquid ASTM A-1 jet fuel and vapor propane fuel were 
independently controlled to simulate varying degrees of vaporiza- 
tion. Tests were conducted over a range of inlet-air temperatures 
from 478 to 700 K. pressures from 4 to 20 atm. and combustor 
reference velocities from 15.3 to 27.4 m/sec. Converting from 
liquid to complete vapor fuel resulted in oxides of nitrogen 
reductions of as much as 22 percent and smoke number reductions 
up to 51 percent. Supplement data are also presented on flame 
emissivity. flame temperature, and primary-zone liner wall 
temperatures. Author 


Inst., Chicago, III. Engineering 


N73-24940# IIT Research 
Mechanics Div. 

LAUNCHER IMPROVEMENT FOR ILLUMINATION SYSTEM 
FLARE, SURFACE: PARACHUTE XM 183 Final Report 

28 Apr, 1971 • 28 Jan. 1972 
Daniel J. Herkes Dec. 1972 25 p 
(Contract DAAD05-71 -C-031 5) 

(AD-757731; LWL-Cfl-09F70) Avail: NTIS CSCL 19/6 

The objective of this nine-month program was to improve 
the present feasibility model launcher for mass production. In 
addition, design features such as flare package retention and 
positive locking were to be investigated. To assure system 
reliability, a method of verifying these objectives was required 
During the course of this program, a development approach and 
test plan was generated and approved for engineering activities. 
A verification test fixture was designed and constructed to simulate 
impact type loading on a launcher. Experimental and production 
systems can be subjected to peak recoil conditions 
of 1600 lb for S msec through three firing elevations. (Author 
Modified Abstract! 


N73-24971 Elllott-Automation Space and Advanced Military 
Systems, Ltd,. Camberley (England). 

PROJECT MANAGEMENT COMPARISON 

L. A. Mitchell (n ESRO Proj. Management and Proj Control 

Jan. 1973 p 89-100 

A brief description of E AS AMS Ltd. and of the type of 
project undertaken there is followed by an analysis of the principle 
on which the management of the company and the project 
management are based: delegation of appropriate authority; 
careful pre-planning; control of commitment: and identification 
of cost centers. A comparison of the various management factors 
ir^ two different types of project - a military development project 
and civil engineering projects - is then developed with particular 
referer>ce to selection of objectives, organization for management, 
choice of the management staff, and effectiveness of the different 
procedures. Finally, a summary of the planning processes is given 
with exarnplesof problems and solutions, bringing out the similarity 
of management problems in widely differing projects. 

Author I ESRO) 


N73-24993)^ AflO. Inc., Arnold Air Force Station, Tenn. 

AERODYNAMIC FORCES AND TRAJECTORIES OF SEPA- 
RATED STORES DISTURBED FLOW FIELDS Final Report 
16 Aug. 1971 - 30 Jun. 1972 

W. N. MacDermotl and P. W. Johnson AEDC Mar. 1973 

1 02 p refs 

(ARO Proj. PW5280) 

(AO-757932: ARO-PWT-TR-72-148; AEDC-TR-72-162) Avail 
NTIS CSCL 19/2 

A vortex -lattice potential flow computer program capable of 
accepting nonuniform flow boundary conditions but previously 
restricted to incompressible flows with symmetry was modified 
to eliminate these restrictions. The program was structured in 
such a way that, after preliminary calculations of a purely geometric 
nature were performed one time for a given body, potential 
flow solutions for any set of boundary conditions on that body 
could be obtained in computer times measured in seconds rather 
than minutes. The aerodynamic characteristics of an M-117 
bomb, represented by a network of 3 1 2 vortices, were calculated 
for uniform flow at a Mach number of 0.5 and wore found to 
agree with wind tunnel measurements to within 10 percent, 
except for drag. (Author Modified Abstract) GRA 


N73-24996 Princeton Unlv.. N.J. 

WIND TUNNEL INTERFERENCE FACTORS FOR HIGH-LIFT 
WINGS IN CLOSED WIND TUNNELS Ph D. Thesis 
Robert Glenn Joppa 1972 144 p 
Avail; Univ, Microfilms Order No. 72-29794 

A problem associated with the wind tunnel testing of very 
slow flying aircraft is the correction of observed pitching 
moments to free air conditions. The most significant effects of 
such corrections are to be found at moderate downwash angles 
typical of the landing approach. The wind tunnel walls induce 
interference velocities at the tail different from those induced at 
the wing, and these induced velocities also alter the trajectory 
of the trailing vortex system. Results are presented comparing 
the tail interference angles, with and without the effect of vortex 
wake relocation, which show the importance of the wake shift. 
In some cases the tail angle corrections are reduced to zero 
and may even change sign. It is concluded that to correctly 
calculate the interference velocities affecting pitching moments, 
the effects of vortex wake relocation must be included. 

Dissert. Abstr. 


N73-24997 Cincinnati Univ., Ohio. 

KELVIN IMPULSE THEORY APPLIED TO LIFT ON AIRFOILS 
Pb.D. Thesis 

James Anthony Delaney 1972 131 p 
Avail: Univ. Microfilms Order No. 72-31627 

The application of the Kelvin impulse theory to computing 
lift on airfoils is discussed. The analysis is based on the circulation 
around the airfoil required to produce lift. A series of five theorems 
is presented for lift calculation based on variations in the basic 
parameters in airfoil circulation Mathematical models are provided 
to clarify the theoretical concepts. Dissert. Abstr. 
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N73'24999j^ Aeronautical Research Council, London (England). 

[AERODYNAMIC RESEARCH, INCLUDING HEATING, 
AIRFOILS, AND BOUNDARY LAYER STUDIES. VOLUME 1] 
Technical Report, 1959 
HMSO 1971 662 p refs 

Avail; NTIS HC $35.25: HMSO C15 50: PHI $58.14 

Research projects in theoretical and practical aerodynamics 
are presented. The subjects discussed are; ID leading edge 
buckling due to aerodynamic heating. (2) effect of a central jet 
on the base pressure of a cylindrical body in supersonic stream. 
(3) numerical methods for calculating the zero-lift wave drag 
and the lift-dependent wave drag of slender wings. (4) wind 
tunnel tests to determine longitudinal and lateral stability of canard 
aircraft model. (5) an axially symmetric analog for general 
three-dimensional boundary layers, and (6) effects of shock- 
induced boundary layer separation in transonic flight. 


N73-25000 Ministry of Supply. London (England). 

LEADING EDGE BUCKING DUE TO AERODYNAMIC 
HEATING 

E. H. Mansfield In ARC Aerodyn. Res., including Heating. 
Airfoils, and Boundary Layer Studies. Vol. 1 1971 p 1-20 

refs 

(ARC-R/M-3197: RAE-R-Struct-250) 

A formula is derived for determining the onset of leading 
edge buckling due to aerodynamic heating of wings which are 
either solid or ihm walled with a shear resistant filler. The stresses 
induced in the wing structure are analyzed. It is shown that 
buckling begins when the spanwise stress at the leading edge 
reaches a value which depends on the shear modulus of the 
matenal and the geometry of the leading edge. Author 

N 73-25002 National Physical Lab.. Teddington (England!. 
Aerodynamics Div. 

OBSERVATIONS OF THE FLOW OVER A TWO 
DIMENSIONAL 4 PERCENT THICK AEROFOIL 

ATTRANSONIC SPEEDS 

B. D. Henshall and R. F. Cash M ARC Aerodyn. Res., including 
Heating, Airfoils, and Boundary Layer Studies, Vol. 1 1971 

p 63-81 refs 
(ARC-R/M-3180) 

Wind tunnel tests were conducted to determine the 
pressure distributions for a 4 percent thick, circular arc, biconvex 
airfoil at transonic speeds. The boundary layers on the airfoil 
were turbulent and were not subjected to artificial transition 
methods. The pressure distributions for angles of attack of 1. 2. 
and 5 degrees and various free stream Mach numbers are 
presented. It was determined that the trartsonic flow past the 
airfoil was similar to that for round-nose airfoils. Author 


N73-25003 Ministry of Aviation. London (England). 

AN experimental INVESTIGATION AT SUPERSONIC 
SPEEDS OF THE CHARACTERISTICS OF TWO GOTHIC 
WINGS. ONE PLANE AND ONE CAMBERED 

L C Squire In ARC Aerodyn. Res., including Heating. Airfoils, 
and Boundary Layer Studies. Vol. 1 ■ 1971 p 83-114 refs 

Previously issued as RAE-TN-Aero-2620: ARC-21390 

(ARC-R/M-321 1 ; RAE-TN-Aero-2620: ARC-21390) 

Tests have been made at supersonic speeds up to M = 2.0 
on a thick cambered gothic wing of aspect ratio 0.75. together 
with tests on the uncambered wing of the same plan-form and 
thickness. The camber was designed to give attached flow all 
along the leading edge, and over the whole wing, at one lift 
coefficient, together with low drag at this lift- The thickness 
distribution was chosen to have low zero-lift drag and also to 
eliminate the adverse pressure gradients due to incidence and 
camber at the design lift. The results show that the drag of the 
cambered wing is close to the theoretically estimated value at 
the design lift coefficient: the drag of the plane wing, however, 
is also of the same magnitude and the reasons for this are 
discussed. Other properties of the wings are not in agreement 
with the slender thin wing theory. At the design condition on 


the cambered wing the flow is attached over the whole wing. 
Off-the-design condition the leading edge separations on the 
cambered wing are much weaker than on the plane wing. 

Author 


N73-25004 Ministry of Aviation. London (England), 

FORMULAE FOR CALCU LATI NG THE CAMBER SURFACES 
OF THIN SWEPTBACK WINGS OF ARBITRARY PLANFORM 
WITH SUBSONIC LEADING EDGES, AND SPECIFIED LOAD 
DISTRIBUTION 

G. M. Roper In ARC Aerodyn. Res., including Heating, Airfoils, 
and Boundary Layer Studies, Vol. 1 1971 p115-141 refs 

Previously issued as RAE-Aero-2623: ARC-21430 

lARC-R/M-3217: RAE-Aero-2623: ARC-21430) 

Formulas for calculating the gradients and ordinates of the 
camber surfaces of sweptback wings of arbitrary planform with 
subsonic leading edges, and specified load distribution, are given, 
including those which have been programmed and used for DEUCE 
calculations for some swept-back and M-wings with curved 
leading edges. Some methods for the numerical calculation of 
singular integrals are given. For polygonal wings with simple 
toad distributions, the equation of the camber surface is given 
in closed form. This is useful for obtaining approximate results 
for more general planforms. Author 

N73-26005 Ministry of Aviation. London (England). 

THE INTERFERENCE ON A THREE DIMENSIONAL JET FLAP 
WING IN A CLOSED WIND TUNNEL 

E. C. Maskell tn ARC Aerodyn. Res., including Healing, Airfoils, 
and Boundary Layer Studies. Vol. 1 1971 p 143-154 refs 

Previously issued as RAE-TN-Aero-2650; ARC-21598 

(ARC-R/M-3219: RAE-TN-Aero-2650: ARC-21598) 

The theory of wind-tunnel interference is extended to cover 
interference on the effectiveness of a full -span jet flap issuing 
from the trailing edge of a high aspect ratio unswept wing, It is 
shown that, for small constraint, corrections delta c sub j and 
delta alpha must be added to the observed jet momentum 
coefficient and wing incidence, respectively. These corrections 
are derived, together with the corresponding corrections to the 
observed lift and thrust coefficients. Corrections to the observed 
downwash field over a limited interval downstream of the trailing 
edge of the wing are also derived. 'These lead to a corrected jet 
path and a downward displacement of the downwash pattern, 
in addition to the direct increment to the observed downwash. 
Corresponding corrections to tail height and setting are also 
given. Author 

N73-25006 Ministry of Aviation, London (England). 

NUMERICAL METHODS FOR CALCULATING THE 
ZERO-LIFT WAVE DRAG AND THE LIFT-DEPENDENT WAVE 
DRAG OF SLENDER WINGS 

J. Weber in ARC Aerodyn. Res., including Heating, Airfoils, 
and Boundary Layer Studies. Vol. 1 1971 p 155-173 refs 

Previously issued as RAE-Aero-2629: ARC-21890 

(ARC-R/M-3221: RAE-Aero-2629; ARC-21890) 

The evaluation of a double integral equation for calculating 
wave drag due to volume as well as lift is discussed. In many 
practical cases the function is not given in analytical form and 
the integration cannot be performed explicitly. The application 
of several numerical methods to the three different cases which 
represent the wave drag parameters is described. Mathematical 
models are developed to clarify the theoretical considerations. 

Author 


N73-26007 Ministry of Aviation, London (England). 

SOME NOTES ON THE ZERO-LIFT WAVE DRAG OF 
SLENDER WINGS WITH UNSWEPT TRAILING EDGE 

J. Weber tn ARC Aerodyn. Res., including Heating. Airfoils, 
and Boundary Layer Studies, Vol. 1 1971 p 175-208 refs 

Previously issued as RAE-Aero-2630: ARC-21909 

(ARC-R/M-3222: RAE-Aero-2630; ARC-21909) 
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Minimum values of the zero-lift wave drag of slender wings 
with certain fixed properties have been calculated by slender-body 
theory. The cross-sectional area distributions of the wings are 
taken to be polynominals and the fixed properties of the wings 
correspond to fixed first and second derivatives of the area 
distributions at the apex and rear end. The drag for delta wings 
of rhombic cross sections has also been calculated by thin-wing 
theory without the slenderness assumption. Comparisons between 
the drag coefficients calculated by both theories have been made 
for a series of wings to investigate the applicability of slender 
theory. The calculations by both theories suggest that it should 
be possible to design thickness distributions which have drags 
as low as that of the so-called Lord V area distribution is unsuitable. 
Further, this can be achieved when the thickness near the apex 
and the slope at the trailing edge are restricted. Author 


N73-2S008 Ministry of Supply, London (England). 

DESIGN OF WARPED SLENDER WINGS WITH THE 
ATTACHMENT LINE ALONG THE LEADING EDGE 

J. V\^ber ARC Aerodyn, Res., including Heating. Airfoils, 
and Boundary Layer Studies. Vol. 1 1971 p 209 246 refs 

Supersedes RAE-TN-Aero-2530: ARC-20051 

(ARC-R/M-3406: RAE-TN-Aero-2530: ARC-20051) 

The design of slender warped wings with unswept trailing 
edge but otherwise arbitrary planform which have, at the design 
lift coefficient, zero load along the leading edge and a near 
planar vortex sheet from the trailing edge is discussed. The wing 
can have an arbitrary chordwise curvature on which a spanwise 
curvature is superposed so that in any spanwise section the 
wing IS straight over the inner part of the wing and curved over 
the portion near to the leading edges; the position of this change 
can vary arbitrarily in the chordwise direction. Formulas and 
working charts are given for determining the local load coefficient 
land with it the streamwise velocity component), the spar>wi$e 
velocity component, the total lift coefficient and the total drag. 
Numerical examples, for the gothic planform. are given to illustrate 
some of the effects of the various parameters on the load 
distribution, the section shapes and the drag. Slender-wing theory 
has been applied except for determining the wave drag. Author 


N73-25009 National Physical Ub.. Teddington (England) 

direct pitching^ MOMENT 

sSSkoNIC s®pEe°dV”"'^ 

A ^ Raymer. and J. E. G. Townsend in ARC 

Aerodyn Res., including Heating. Airfoils, and Boundary Layer 
Studies, Vol. 1 1971 p 247-282 refs Supersedes ARC- 16267 

(ARC-R/M-3419; ARC- 16267) 

Wind tunnel measurements of the direct pitching damping 
and stiffness derivatives for a delta wing and two swept wing 
planforms are discussed. Results for the delta wing are compared 
with theoretical data. Experiments to investigate the cause of 
\o^ of damping at low frequencies are also investigated. The 
effect on derivative measurements of random oscillatory flow 
disturbances is examined. Author 


Ministry of Aviation, London (England). 

SPANWISE LOADING OF 
all-moving TIPS 

G G_ Brebner and D. A. Lemaire in ARC Aerodyn. Res. 
including Heating. Airfoils, and Boundary Layer Studies. Vol. 1 
^ 283-323 refs Supersedes RAE-Aero-2553; ARC- 

1 o2/3 


(ARC-R/M-3487; RAE-Aero-2553: ARC-18273) 

Electric tank tests on wings of 45 deg sweepback with 
trailing edge flaps have been analyzed to provide the basis for 
a method of calculating the spanwise loading. The analysis yielded 
information about the effect of sweep on the equivalent incider>ce 
of a section with flap, on the downwash factor and on the 
spanwise loading distribution with an incidence discontinuity. 


Interpolation formulas are developed to extend the results to 
wings of any sweep and flap span, and thus a complete calculation 
method is presented for the spanwise loading with this type of 
control. The calculation method is tentatively extended to a wing 
with all-moving tip control. Author 


Ministry of Aviation, London (England) 

A WIND TUNNEL INVESTIGATION OF THE LONGITUDINAL 
AND LATERAL AERODYNAMIC CHARACTERISTICS OF A 
CANARD AIRCRAFT MODEL PART TESTS AT M 
EQUALS 1.04 AND M EQUALS 2,02. PART 2: TESTS AT 
M EQUALS 2.47 

P. E. Watts, L J. Beecham. and D. A. Treadgoid in ARC Aerodyn. 
Res., including Heating. Airfoils, and Boundary Layer Studies. 
DAr A ^ 325-407 refs Previously issued as 

RAE-Aero-2575; RAE-Aero-2603: ARC-19218: ARC-20888 


(ARC-R/M-3226: RAE-Aero-2575; RAE-Aero-2603 
ARC-19218; ARC-20888) 

Tests were made in a supersonic wind tunnel to measure 
the overall normal and side forces, rolling, pitching and yawing 
moments ort a typical canard aircraft layout at M = 1.40 and 
M 2.02. The complete configuration and configuration less 
fin, with foreplane angles, 0 deg and 10 deg were tested for 
combinations of incidence and sideslip up to 10 deg. Additional 
breakdown tests were made at M = 1.40, and supplemented 
by Oil flow and vapour screen tests. The tests have shown that 
tl^ foreplane has a reduced lifting, but an increased moment, 
effectiveness due to the download induced on the mainplane. 
The longitudinal stability increases with incidence and Mach 
numter; neither normal force nor pitching moment is affected 
significantty by sideslip. The lateral and directional characteristics 
are loss satisfactory. When sideslip is present the foreplane-wing 
interaction produces a large negative rolling moment which 
increases in magnitude with incidence and control setting. The 
tests indicate that further investigation is required into the effect 
of a free vortex on the load distribution over a lifting surface if 
satisfactory estimates are to be made of control- wing and 
control-fin interference. Author 


N73-25012 Ministry of Aviation, London (England). 

A WIND TUNNEL INVESTIGATION OF THE DIRECTIONAL 
AND LONGITUDINAL STABILITY OF THE JAVELIN 
AIRCRAFT AT TRANSONIC SPEEDS, INCLUDING 
COMPARISON WITH FLIGHT TEST RESULTS 
E. P. Sutton and A. Sianbrook in ARC Aerodyn. Res.. Including 
Heating, Airfoils, and Boundary Layer Studies, Vol. 1 1971 

p 409-462 refs Previously issued as RAE-TN-Aero-2563; 
RAE-Aero-2632; ARC-20582; ARC-22083 

(ARC-R/M-3403: RAE-TN.Aero-2563; RAE-Aero-2632 
ARC-20582: ARC-22083) 

Directional and longitudinal stability measurements have been 
made on a 1/72 scale model of the Javelin aircraft at Mach 
numbers op to 1.12 in a 3 ft wind tunnel. Observations were 
made of the flow over the fin and the wing by the oil -flow 
technique. The results show directional instability near sonic speed, 
as observed in flight, due to shock-induced separation on the 
fin; this appears to have been caused by the wing trailing-edge 
shock wave, strengthened by the flow fields of the fin and rear 
fuselage. A small change in the shape of the rear fuselage delayed 
the separation to a higher wing incidence and eliminated the 
instability. For the model with the tail-on. the curves of pitching 
moment against normal force had stable slopes except near zero 
lift at isolated Mach nurr^bers. The stability decreases at high 
incidence at M = 0.7 and at moderate incidences around M - 
Flight and tunnel test results were in good qualitative 
agreement. The significant effect of a small distortion of the 
fuselage shape at the tail (such as might be made to accommodate 
a supporting sting) on directional stability is of general importance 
from the point of view of wind-tunnel testing. Author 
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N73-25018 Aeronautical Research Council. London (England^, 

AN approximate INTEGRAL METHOD FOR 
CALCULATING THE INCOMPRESSIBLE LAMINAR 
BOUNDARY LAYER ON AN INFINITE SWEPT WING ON 
WHICH VELOCITY AND SUCTION DISTRIBUTION ARE 
ARBITRARY 

H. G< Pinsent and P, A. Pinsent in its Aerodyn. Res., including 
Heating, Airfoils, and Boundary Layer Studies, Vol. 1 1971 

p 557-594 refs Previously issued as ARC-22154; RR-54 

IARC-R/M-3241: ARC-22154: RR-54) 

An approximate solution for the cross -flow velocity in an 
incompressible laminar boundary layer on an infinite swept wing 
is described. The cross flow is defined as that velocity in the 
boundary layer in a direction normal to the outer flow streamline. 
The two-dimensional flow in the chordwise direction is assumed 
known. The boundary-layer equations are expressed in a 
non-dimensional form. Head's method, which is based on the 
momentum and energy equations and is used to solve the 
two-dimensional flow, is briefly described. From the 
non-dimensional boundary-layer equations, an equation involving 
the cross-flow profile directly is obtained. This equation is then 
integrated throughout the boundary layer giving two integral 
equations. Typical cross-flow shapes have been used to calculate 
functions which when used in conjunction with the two integral 
equations and the boundary condition at the wall enable the 
cross flow to be determined for arbitrary velocity and suction 
distributions. The stability criterion for three-dimensional flow is 
expressed in the notation of this method and is a simple condition 
on the cross flow. The method is then applied to the upper and 
lower surfaces of a wing, suction distributions being calculated 
to maintain stability at each point of the wing. For the lower 
surface comparison is made with an independent method in the 
adverse pressure-gradient region. Author 


THEORETICAL SUBSONIC DERIVATIVES FOR AN 
OSCILLATING M-WING 

H. C. Garner and W. E. A. Acum tn ARC Aerodyn. Res, 
Progr., including Turbine, Nozzle. Flutter, and Instrumentation 
Studies, Vol. 2 1971 p 683-709 refs Previously issued as 

arc-20649 

{ARC-R/M-3214; ARC-20649) 

The aerodynamic characteristics of an oscillating half-wing 
model of an M-wing are discussed. As compared with conventional 
delta or arrowhead planforms, the M-wing has a high minimum 
pitching damping at low speeds, which occurs for a pitching 
axis close to the aerodynamic center. The comparison between 
calculated and measured values of the pitching derivatives is 
good for the in-phase lift and moment and somewhat less 
satisfactory for the damping derivatives. The symmetrical rigid 
bending mode is highly damped for the range of frequency 
parameter. Some calculations with an antisymmetrical rolling mode 
were made to estimate the corrections required. Author 


N73-2B023 Ministry of Supply, London {England). 

THE VELOCITY POTENTIAL ON TRIANGULAR AND 
RELATED WINGS WITH SUBSONIC LEADING EDGES 
OSCILLATING HARMONICALLY IN SUPERSONIC FLOW 

0. E. Davies in ARC Aerodyn. Res. Pfogr. including Turbine. 
Nozzle, Flutter, and Instrumentation Studies, Vol. 2 1971 

p 711-782 refs Previously issued as RAE-R-STRUCT-244: 
ARC-21185 

(ARC-R/M-3229; RAE-R-STRUCT-244: ARC-21185) 

A method for obtaining the velocity potential on a triangular 
wing with subsonic leading edges oscillating in a supersonic 
flow is presented. A symmetric mode of oscillation is considered 
which is represented by a polynomial expression in coordinates 
of the points of the wing. Mathematical models are included to 
support the theoretical concepts. Author 


N73-25019 Aeronautical Research Council, London {England), 

EXAMPLES OF THE EFFECTS OF SHOCK INDUCED 
BOUNDARY LAYER SEPARATION IN TRANSONIC 
FLIGHT 

H. H. Pearcey and D. W. Holder in its Aerodyn. Res., including 
Heating, Airfoils, and Boundary Layer Studies. Vol. 1 1971 

p 595-652 refs Supersedes ARC- 16446 

{ARC-R/M-3510: ARC-16446) 

The effects of shock induced boundary layer separation in 
transonic flight are described. The variation of the pressure 
coefficient at the trailing edge of the wing has been used to 
deduce the onset of separation. The characteristics of boundary 
layer separation for swept and unswept wings are analyzed. 
Methods for eliminating or reducing the effects of boundary layer 
separation are proposed. The design of wing planforms to reduce 
shock induced separation at low angles of incidence is 
proposed. Author 

N73-25020# Aeronautical Research Council. London (England). 

[AERODYNAMIC RESEARCH PROGRESS, INCLUDING 
TURBINE, NOZZLE, FLUTTER, AND INSTRUMENTATION 
STUDIES. VOLUME 2] Technical Report. 1959 
HMSO 197.1 785 p refs 

Avail: NTIS HC $41.25: HMSO £ 18: PHI $69.77 

Research projects in theoretical and practical aerodynamics 
are presented The subjects discussed are: (1) performance of 
highly loaded turbine stages, (2) subsonic derivatives for an 
oscillating wing. (3) pitching moment derivatives for two- 
dimensional flow at subsonic and supersonic speeds, (4) effects 
of transonic speed on wing-aileron flutter. (5) effects of wing 
stiffness and inertia changes on modes and frequencies of model 
delta wing aircraft. (6) loading of helicopter blades in forward 
flight. (7) performance of supersonic turbine nozzles, and (8) 
design of wing-body combinations of low zero-lift drag rise at 
transonic speeds. 

N73-25022 National Physical Lab.. Teddington (England). 
Aerodynamics Div. 


N73-25024 Ministry of Aviation. London (England). 

A RECORD OF INFORMATION ON OSCILLATORY 
AERODYNAMIC DERIVATIVE MEASUREMENTS 
H. Hall tn ARC Aerodyn. Res. Progr.. including Turbine. Nozzle. 
Flutter, and Instrumentation Studies, Vol. 2 1971 p 783-881 

refs Previously Issued as RAE-TN-STRUCT-268: ARC-2 1595 

(ARC-R/M-3232: RAE-TN-STRUCT-268: ARC-21595) 

A survey of aerodynamic derivative measurements since 1940 
is presented. The survey shows that measuring the main surface 
pitching moment derivatives has received the most attention. 
The parameter variations include details of Mach number, 
frequency parameter, Reynolds number, mean incidence, 
arnplitudes of oscillation, and axis of oscillation. The axis of 
oscillation is defined as n distance aft of the leading edge for 
an unswept rectangular wing and a distance aft of the apex for 
a swept or delta wing. Author 


N73-25025 National Physical Lab.. Teddington (England). 

MEASUREMENT OF PITCHING-MOMENT DERIVATIVES 
for AEROFOILS OSCILLATING IN TWO-DIMENSIONAL 
SUPERSONIC FLOW 

C, Scruton, L Woodgate, K. C. Lapworth. and J. Maybrey tn 
ARC Aerodyn. Res. Progr.. including Turbine, Nozzle, Flutter, 
and Instrumentation Studies, Vol. 2 1971 p 863-897 refs 

Previously issued as ARC- 206 50 

(ARC-R/M-3234: ARC-20650) 

Pitching- moment derivatives have been measured by a free 
oscillation technique on two-dimensional airfoils of double wedge 
section with thickness/chord ratios of 0.08. 0.12 and 0.16: and 
on an airfoil of single wedge section of thickness/chord ratio 
0.16. The Mach number ranged between 1.37 and 2.43 and 
the axis position was varied over a wide range. The Reynolds 
numbers and the frequency parameters of the tests were less 
than one million and 0.03 respectively. A few tests were made 
at incidence. For soma axis positions and low values of Mach 
number, negative values of the aerodynamic damping were found 
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considerably in excess of those predicted by theory. Theories 
which take into account thickness effects correctly predicted the 
trends of the derivatives with changes in axis position and in 
Mach number, and also the axis position at which the damping 
changes from positive to negative. However, substantial differences 
in the numerical values were often found, particularly at low 
Mach numbers and these are attributed in pan to the detached 
bow-wave on the thicker wings at low Mach numbers and in 
part to the effects of the boundary layer and of flow 
separations. Author 


N73>2602B Ministry of Aviation, London (England). 

PART 1; A DESCRIPTION OF THE EXCITATION AND 
RECORDING EQUIPMENT USED FOR FLIGHT FLUTTER 
TESTS ON A METEOR 8. PART 2; COMPARATIVE FLIGHT 
FLUTTER TESTS USING THE DECAYING OSCILLATION 
AND AMPLITUDE RESPONSE TECHNIQUES 
P. D. R. Luscombe and W. T. Kirkby fn ARC Aerodyn. Res. 
Progr, including Turbine. Nozzle, Flutter, and Instrumentation 
Studies. Vol. 2 1971 p 899-930 refs Previously issued as 

RAE-TN-STRUCT-252; ARC-21056; RAE-STRUCT-248* 
ARC-21158 

{ARC-R/M-3247: RAE-TN-STRUCT-252; ARC-21056- 
RAE-R-STRUCT.248; ARC-21 158) 

A description is given of the installation of a single linear 
inertia exciter and multichannel recording equipment which was 
fitted to a Meteor aircraft for use in the development of flight 
flutter test techniques. The installation was designed so that 
either amplitude response or damping measurements could be 
made. Typical records and results are illustrated and the accuracy 
and capabilities of the equipment are assessed. Author 


N73-25027 National Physical Lab.. Teddington (England). 
Aerodynamics Div. 

MEASUREMENTS OF THE DIRECT PITCHING-MOMENT 
DERIVATIVES FOR TWO DIMENSIONAL FLOW AT 
SUBSONIC AND SUPERSONIC SPEEDS AND FOR A WING 
OF ASPECT RATIO 4 AT SUBSONIC SPEEDS 

J. B. Bran. W. G. Raymer, and J. E. G. Townsend tn ARC 
Aerodyn. Res. Progr., including Turbine, Nozzle. Flutter, and 
Instrumentation Studies. Vol. 2 1971 p 931-986 refs 

Previously issued as ARC-20714 

(ARC-R/M-3257; ARC-20714) 

Apparatus based on a self-excitation technique has been 
developed for the measurement of direct pitching-moment 
derivatives at high speeds, and has proved to function satisfactorily. 
Measurements have been made at subsonic speeds on a 
two-dimensional RAE 104 airfoil, both with end without spoilers, 
and on a rectangular wing of aspect ratio 4 with the same 
section: and at supersonic speeds (M = 1.42 and 1.61) on 
two-dimensional biconvex airfoils of 7.6 percent and 5 percent 
thickness. Comparisons with theory are made and discussed. 

Author 


N73-26028 Ministry of Aviation, London (England). 

SOME POSSIBLE EFFECTS OF TRANSONIC SPEEDS ON 
WING-AILERON FLUTTER 


E. G. Bfoadbent and E. Violet Hartlay in ARC Aerodyn. Res. 
Progr., including Turbine, Nozzle, Flutter, and instrumentation 
Studies, Vof. 2 1971 p 987-1000 refs Previously issued 

as RAE TN-STRUCT-258; ARC-21055 


(ARC-R/M-3258: RAE-TN-STRUCT-258: ARC-2t055> 

Ternary calculations between wing bending, wing torsion, 
and aileron rotation for a typical wing-aiferon configuration were 
made. The results are plotted as graphs of flutter speed against 
aileron frequency and the effects of changes in aerodynamic 
derivatives such as might occur at transonic speeds. It was 
found that the derivative changes are first in direct aerodynamic 
damping on the aileron and then all stability derivatives and 
second an aft shift of wing aerodynamic center and aileron 
aerodynamic center, separately and together. Author 


N73-25029 Ministry of Aviation. London (England). 

A PROPOSED APPARATUS FOR MEASURING 
OSCILLATORY AERODYNAMIC DERIVATIVES cl4 

L H. G. Sterne fn ARC Aerodyn. Res. Progr. including Turbine, 
Nozzle, Flutter, and Instrumentation Studies, Vol, 2 1971 

p 1001-1006 Previously issued as RAE-TN-Aero-2856: 
ARC- 14227 

(ARC-R/M-3260; RAE-TN-Aero-2656; ARC- 14227) 

The principles involved in designing an apparatus, including 
a half-model of an aircraft, for measuring longitudinal oscillatory 
aerodynamic derivatives in a high speed wind tunnel. The model 
is to be oscillated in pitch about two axes, one near the leading 
edge and one near the trailing edge. The use of a floating raft 
for measuring the alternating aerodynamic force on the model 
is discussed. Author 


Aeronautfcal Research Council, London (England). 
WIND TUNNEL TESTS AND THEORETICAL 
INVESTIGATIONSONTHE EFFECT OF A LOCALIZED MASS 
ON THE FLUTTER OF A DELTA WING WITH FIXED ROOT 
G. F. Donno in its Aerodyn. Res. Progr.. Including Turbine, 
Nozzle. Flutter, and Instrumentation Studies, Vol. 2 1971 

p 1007-1076 refs Previously issued as AR 0-2 1234 


(ARC-R/M‘3264; ARC-21 234) 

Wind tunnel tests and theoretical investigations have been 
carried out to study the effect of a localized mass on the flutter 
characteristics of a delta wing. The experimental work covered 
a wide range of spanwise and chordwise positions of the mass 
c.g., variation of the magnitude and radius of gyration of the 
mass itself, and the effect of the stiffness distribution of the 
wing. The theoretical work was more limited in its scope and 
was primarily intended to investigate the reliability of the 
theoretical approach to this kind of problem. These investigations 
have shown that the flutter characteristics of a delta wing 
carrying a localized mass are primarily dependent on the location 
Of the mass, its magnitude and the stiffness distribution of the 
wing Itself The flutter speed with a localized mass judiciously 
placed may be from three to four times that obtained with the 
same mass in a bad position. A localized mass in the region 
around the structural axis generally has an adverse effect on 
the flutter characteristics, while locations well aft. towards the 
trailing edge, are usually favourable. Particularly high flutter speeds 
are often associated with a localized mass close to the leading 
edge, but some caution is necessary, especially around the 
mid-span position, as the flutter characteristics in this region 
are very sensitive to variations in actual mass. Author 


N73-26031 Ministry of Supply, London (England). 

EFFECTS OF WING STIFFNESS AND INERTIA CHANGES 
ON THE MODES AND FREQUENCIES OF MODEL DELTA 
AIRCRAFT 

D. R. B. Webb tn ARC Aerodyn. Res. Progr,, including Turbine, 
Nozzle. Flutter, and Instrumentation Studies, Vol, 2 1971 

p 1077-1092 refs Previously issued as RAE-STRUCT-245: 
ARC-21290 

(ARC-R/M-3268; RAE-R-STRUCT-245: ARC-21290) 

Resonance tests were made on a model delta aircraft to 
investigate the effect of stiffness changes of the leading- end 
trailing-edge spars on the frequencies and modes of vibration of 
the model. The results showed that, although considerable 
frequency changes were apparent, the general shape of the modes 
of vibration did not change significantly. A criterion of modal 
orthogonality proved to be very useful in checking the purity of 
the modes. Author 


N73-26032 Ministry of Aviation. London (England). 

THE LOADING OF HELICOPTER ROTOR BLADES IN 
FORWARD FLIGHT 

M. A. P. Willmer tn ARC Aerodyn, Res, Progr., including Turbine, 
Nozzle, Flutter, and Instrumentation Studies, Vol. 2 1971 

p 1093-1136 refs Supersedes RAE-NAVAL-2: ARC-21233 

(ARC-R/M-3318; RAE-R NAVAL-2: ARC-21233) 

A method i$ described for calculating the spanwise loading 
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of helicopter rotor blades in forward flight at various azimuth 
angles. The method is an extension of Glauart'a lifting-line theory. 
The problem is reduced to solving a series of simultaneous 
linear equations and the computations were performed by an 
electronic digital computer. Theoretical results obtained by this 
method for tip speed ratios of 0,08, 0.16 and 0.29 show 
considerably better agreement with experimental results than that 
obtained by previous methods. The report also shows how the 
theory may be used to calculate the vertical forces transmined 
by the blades to the rotor hub. Author 


N73>28043 Ministry of Aviation. London (England). 

ON THE DESIGN OF WING-BODY COMBINATIONS OF LOW 
ZERO-LIFT DRAG RISE AT TRANSONIC SPEEDS 

W. T. Lord fn ARC Aerodyn. Res. Progr.. including Turbine. 
Nozzle. Flutter, and Instrumentation Studies. Vol. 2 1971 

p 1381-1426 refs Previously issued as ARC-22503 

(ARC-R/M-3279: ARC-22503) 

The design of wing-body combinations of low zero-lift drag 
rise at transonic speeds is discussed. The use of the sonic area 
rule to obtain the desired design parameters is analyzed. Results 
for several optimum area distributions for minimum drag jump 
are given, specific examples of the optimum wing-body design 
are included. Author 


N73-25045*# Aerophysics Research Corp.. Bellevue. Wash. 

AN IMPROVED METHOD FOR THE AERODYNAMIC 
ANALYSIS OF WING- BODY-TAIL CONFIGURATIONS IN 
SUBSONIC AND SUPERSONIC FLOW. PART 1: THEORY 
AND APPLICATION 

F. A. Woodward Washington NASA May 1973 129 p refs 
2 Vol. 

{Contract NASI -10408) 

(NASA-CR-2228-Pt-1) Avail: NTIS HC $3.00 CSCL01C 
A new method has been developed for calculating the pressure 
distribution and aerodynamic characteristics of wing-body-tail 
combinations in subsonic and supersonic potential flow, A 
computer program has been developed to perform the numerical 
'Calculations. The configuration surface is subdivided Into a large 
number of panels, each of which contains an aerodynamic 
singularity distribution. A constant source distribution is used on 
the body panels, and a vortex distribution having a linear variation 
in the streamwise direction is used on the wing and tail panels. 
The normal components of velocity induced at specified control 
points by each singularity distribution are calculated and make 
up the coefficients of a system of linear equations relating the 
strengths of tne singularities to the magnitude of the normal 
velocities. The singularity strengths which satisfy the boundary 
condition of tangential flow at the control points for a given 
Mach number and angle of attack are determined by solving 
this system of equations using an interactive procedure. Once 
the singularity strengths are known, the pressure coefficients 
are calculated, and the forces and moments acting on the 
configuration determined by numerical integration. Author 


N73-2504B*/)/ Aerophysics Research Corp.. Bellevue. Wash. 

AN IMPROVED METHOD FOR THE AERODYNAMIC 
ANALYSIS OF WING-BODY-TAIL CONFIGURATIONS IN 
SUBSONIC AND SUPERSONIC FLOW, PART 2: COMPUT- 
ER PROGRAM DESCRIPTION 

F. A. Woodward Washington NASA May 1973 316 p ref 
2 Vol. 

{Contract NASI -10408) 

{NASA-CR-2228-Pt-2) Avail: NTIS HC $6.00 CSCL01C 

A new method has been developed for calculating the pressure 
distribution and aerodynamic characteristics of wing-body-tail 
combinations in subsonic and supersonic potential flow. A 
computer program has been developed to perform the numerical 
calculations. The configuration surface is subdivided into a large 
number of panels, each of which contains an aerodynamic 
singularity distribution. A constant source distribution is used on 
the body panels, and a vortex distribution having a linear variation 


in the streamwise direction is used on the wing and tail panels. 
The normal components of velocity induced at specified control 
points by each singularity distribution are calculated and make 
up the coefficients of a system of linear equations relating the 
strengths of the singularities to the magnitude of the normal 
velocities. The singularity strengths which satisfy the boundary 
condition of tangential flow at the control points for a given 
Mach number and angle of attack are determined by solving 
this system of equations using an interactive procedure. Once 
the singularity strengths are known, the pressure coefficients 
are calculated, and the forces and moments acting on the 
configuration determined by numerical integration. Author 


N73-25047*|^ National Aeronautics and Space Administration. 
Langley Research Center. Langley Station, Va. 

AERODYNAMIC CHARACTERISTICS OF A VECTOREO- 
THRUST V/STOL FIGHTER IN THE TRANSITION SPEED 
RANGE 

Raymond E. Mir^eck {Army Air Mobility R and D Lab.. Hampton. 
Va.) and Myles F. Schwendemann (Northrop Corp., Hawthorne. 
Calif.) Washington May 1973 181 p refs 
INASA-TN-D-7191: L-8457) Avail: NTIS HC $3.00 CSCL 
01C 

A wind-tunnel investigation was conducted with a vectored- 
thrust V/STOL fighter configuration. The model was equipped 
with two nacelle- mounted vectored-thrusl jat simulators and one 
lift-jet simulator. The vectored-thrust jat could be tested at two 
alternate longitudinal positions and three nozzle deflection angles. 
The vectored-thrust configuration with the rear nozzles showed 
an increase in lift and a decrease in pitching moment when 
compared with the forward nozzles. The rear nozzles also 
improve stall characteristics. Author 


N73-2504S*# Nielsen Engineering and Research, Inc., Mountain 
View. Calif. 

DEVELOPMENT OF A NONLINEAR UNSTEADY TRANSONIC 
FLOW THEORY 

Stepher» S. Stahara and John R. Spreiter (Stanford Univ., Calif.) 
Washington NASA Jun. 1 973 47 p refs 
(Contract NASI -11 567) 

(NASA-CH-2258: NEAR-TR-46) Avail: NTIS HC $3.00 CSCL 
20D 

A nonlinear, unsteady, small-disturbance theory capable of 
predicting inviscid transor>ic flows about aerodynamic configura- 
tions undergoing both rigid body and elastic oscillations was 
developed. The theory is based on the concept of dividing the 
flow into steady and unsteady components and then solving, by 
method of local linearization, the coupled differential equation 
for unsteady surface pressure distribution. The equations, valid 
at all frequencies, were derived for two-dimensional flows, 
numerical results, were obtained for two classses of airfoils and 
two types of oscillatory motions. Author 


N73-25049*)j^ National Aeronautics and Space Administration. 
Flight Research Center, Edwards. Calif. 

flight-measured X-24A LIFTING BODY CONTROL 
SURFACE HINGE MOMENTS AND CORRELATION WITH 
WIND TUNNEL PREDICTIONS 

Ming H. Tang and George P. E. Pearson Washington Jun. 
1973 38 p refs 

(NASA-TM-X-2816: H-748) Avail: NTIS HC $3.00 CSCL 
01 B 

Control-surface hinge-moment measurements obtained in the 
X-24A lifting body flight-test program are compared with results 
from wind-tunnel tests. The effects of variations in angle of 
attack, angle of sideslip, rudder bias, rudder deflection, upper-flap 
deflection, lower-flap deflection, Mach number, and rocket-engine 
operation on the control -surface hinge moments are presented. 
In-flight motion pictures of tufts attached to the inboard side of 
the right fin and the rudder and upper-flap surfaces are 
discussed. Author 
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N73-25061/j^ Aeronautical Research Inst, of Sweden, Stock- 
holm. 

DISK APPROXIMATION FOR A HEUCOPTER ROTOR IN 
FORWARD FLIGHT 

Bo C. A. Johansson Jul. 1972 66 p refs Sponsored m part 
by Swed. Board for Tech. Develop. 

(FFA-123) Avail: NtlS HC $5,50; Almqvist and WikselL 
Stockholm Sw.Kr. 35 

A theory for calculating the induced velocity distribution of 
a helicopter rotor in forward flight was developed. The rotor is 
approximated by an actuator disk of continuous thrust and in-plane 
force distributions, which are assumed to be known. Its wake is 
represented by a semi -infinite cylinder of distributed vorticity. 
Also suggested i$ a method of using this theory to solve the 
full rotor problem, when the inflow data are given but the force 
distribution is unknown. A numerical example applied to a rotor 
with blades without torsion and with constant chord is calcu- 
lated. ESRO 

N73-25063jj^ ARO, Inc., Arnold Air Force Station, Tenn 
WIND TUNNEL INVESTIGATION OF THE PRESSURE 
DISTRIBUTION ON A TWO DIMENSIONAL AIRFOIL WITH 
PYLON MOUNTED STORES AT MACH NUMBERS FROM 
0,7 TO 0.95 Final Report 
D. K. Smith AEDC Apr. 1973 145 p 
(AD-759582; ARO-PWT-TR-73-27; AEOC-TR-73-71 ; 
AFATL-TR-73-75) Avail: NTIS CSCL 20/4 

A wind tunnel test was conducted to determine pressure 
distributions on a two-dimensional airfoil with pylon-mounted 
stores at Mach numbers from 0.70 to 0.95 and angles of attack 
from O to 14 deg. Four geometrically similar pylon-mounted 
stores differing in diameter by a factor of about four and four 
pylons differing in height were tested. Pressure distributions on 
the airfoil were obtained for the clean airfoil configuration and 
12 pylon/ store combinations. The pressure distributions were 
integrated and the lift, drag, and pitching-moment coefficients 
for the airfoil are presented. Total pressure wake sun/eys and 
oil flow photographs were elsb obtained for the test, and typical 
data are presented. Author IGRA) 

N73-25054# Air Force Inst, of Tech., Wright- Patterson AFB, 
Ohio. School of Engineering. 

WEIGHT OPTIMIZATION OF SOLID BEAMS WITH DY- 
NAMIC CONSTRAINTS M.S. Thesis 

Floyd W. Isley Mar. 1 973 74 p refs 

(AD-759169: GAW/MC/73-9) Avail; NTIS CSCL 01/3 

The mass distribution of solid beams and panels is optimized 
to produce a weight savings while maintaining a dynamic 
constraint. The basic procedure used in solving the problems is 
the transition matrix method, a numerical technique of optimization 
adapted from optimal control theory. The weight of a solid 
beam of roctar>gular cross section is shown to be reduced from 
that of a beam of uniform thickness by ten percent. The weight 
savings was accomplished by varying the thickness while insuring 
that the beam with the optimal thickness had the same 
fundamental frequency as the beam of uniform thickness. 
(Author Modified Abstract) GRA 

N73-2506S Purdue Univ., Lafayette, Ind. 

A SIMULATION OF A LINEAR OPTIMAL DIGITAL AUTO- 
PILOT CONTROLLING A STOL AIRCRAFT Ph D. Thesis 

Franklin DeLoe Farrington 1972 188 p 
Avail: Univ. Microfilms Order No. 72-30891 

An air traffic control scheme is developed which allows airport 
landing patterns along curved approach trajectories. The particular 
problems attacked are the required data to be transmitted from 
ground control to the aircraft, the type of curved trajectory feasible, 
and the on-board control system requirements for accurate 
maintenance of prescribed trajectories during adverse weather 
conditions. The data requirements are developed, the cunred 
approach proposed is a sequence of straight lines and circular 
arcs with the three spatial dimensions and time specified at 
each point of tangency. and the control system is a digital 
realization of a linear optimal estimator and controller. 

Dissert. Abstr. 


N73-25057*j(l Kanner (Leo) Associates, Redwood City. Calif. 
COMFORTABLE TRAVEL ON 11 'COUNTRY ROUTES' 

K. H. Eyermann Washington NASA Jun. 1973 17 p Transl. 
into ENGLISH from Tech. Okonomische Inform. Zivilen Luftfahrt 
(West Germany), v. 8, no. 8. 1972 p 356-363 Sponsored by 
NASA ' 

(NASA-TT-F- 14943) Avail: NTIS HC $3.00 CSCL 01 C 

The Yak-40 - a short-haul (865-1600 km), twin-jet aircraft 
designed particularly for service in isolated areas of the U.S.S.R, 
and capable of landing on small airfields without concrete runways, 
is discussed. The Yak-40 features bypass jet turbines, rear- 
mounted engines, and a T tail section coupled with the 
conventional large-aspect-ratio delta wing, all-surface landing gear, 
and ease of maintenance of the U-2 and 11-14 propeller aircraft 
which it replaces. The Yak-40 can take off from airstrips only 
340-360 meters long, has takeoff and landing speeds of 160 
and 1 50 km/hr, respectively, and has fast climbing ability. The 
Yak-40 is equipped with all the instrumentation required for 
allwaather flight, including an onboard computer and radar with 
a range of up to 350 km. Author 

N73-25058^ Royal Netherlands Aircraft Factories Fokker, 
Amsterdam. 

RATIONAL CALCULATION OF DESIGN GUST LOADS IN 
RELATION TO PRESENT AND PROPOSED AIRWORTHI- 
NESS REQUIREMENTS 

J. Yff [1972] 13 p refs Presented at AGARD Symp. Flight 

in Turbulence, Bedfordshire. Engl. 

(Fok-K66) Avail: NTIS HC $3.00 

Accurate gust load calcuations for three short haul aircraft 
were used to compare: (1) PSD are discrete gust methods, (2) 
PSD mission analysis and design envelope results, and (3) PSD 
results for vertical and lateral gusts. These data are also used 
to study in detail problems of T-tails. Author 


N73-250B9f(/ Cranfield Inst, of Technology (England). 

A PERFORMANCE TEST SURVEY OF THE AERODYNAMIC 
DEVELOPMENT OF THE SLING SBY TB1 DARiT SAIL 
PLANE 

H. A. Torode Feb. 1973 21 p refs 
(Cranfie)d-Aero-16) Avail: NTIS HC $3.25 

Comparison is drawn between performance test data 
gathered from several variants of the Slingsby T51 Dart 
sailplane as tested during 1964/5 and also from other contempo- 
rary sources. In each case an identical statistical approach has 
been used in the data analysis. The data shows excellent 
correllation both between the aerodynamic variants tested and 
also between the Cranfteld tests and those from elsewhere, and 
has enabled useful conclusions on the aerodynamic development 
of the Dan to be drawn. Performance testing is considered to 
be economic means whereby a manufacturer may monitor the 
development of his product. Author 

Cranfield Inst of Technology (England). Structural 
and Aerospace Dynamics Group. 

ANALYSIS OF TAXIING INDUCED VIBRATIONS IN 
AIRCRAFT BY THE POWER SPECTRAL DENSITY METH- 
OD. 

C. L Kirk Feb. 1973 38 p refs 
(Contract F44620-71-C-0084) 

(Cranfleld-Aero-15) Avail: NTIS HC $4.00 

The root mean square (r.m.s.) center of gravity accelerations 
and undercarriage forces are determined for a KC-135 tanker 
aircraft taxiing on a randomly rough runway surface at various 
speeds up to 260 ft/sec. The maximum r.m.s. acceleration was 
found to be 0.32g at a taxiing speed of 210 ft/sec. Tire 
deformations were found to be of the order of 0.6 in r.m.s.. 
and strut displacements were about 0.34 in r.m.s. The maximum 
forces in the tires and struts were found to be almost identical 
and equal to about 10% of the static load on the main 
undercarriage. Author 

N73-25061^ Royal Netherlands Aircraft Factories Fokker, 
Schiphol'Oost. Manufacturing Research and Product Development 
Dept. 
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ADHESIVE BONDING IN THE FOKKER VFW F-28 FELLOW- 
SHIP 

Rob J. Schliekelmann Feb. 1973 15 p 
Avail: NTIS HC $3.00 

The various design aspects of the adhesive bonding compo- 
nents, as well as the adhesive bonding processes and quality 
control methods used in constructing the Fokker F-28 Fellowship 
aircraft are given. The F-28 is designed for economical short 
haul operations and must have the following structural characteris- 
tics: ID long crack free life, (2) fail safe design, (3) high durability 
under severe operational conditions, and {4) ample accessability 
for inspection of the structure and its installations. E.H.W. 


N73-25062*^ Battelle Columbus Labs., Ohio. 

EFFECTIVENESS EVALUATION OF STOL TRANSPORT 
OPERATIONS Final Report 

Ellis F. Hitt, Juergen M. H, Bruckner, Vincent J. Drago, Ronald 
A. Brown, Fred G. Rea. and Richard F. Porter 20 Feb, 1973 
296 p refs 
(Contract NAS2-6889) 

(NASA-CR-114631) Avail: NTIS HC$17.00 CSCL01C 

A short -takeoff and landing (STOL) systems simulation model 
has been developed and implemented in a computer code (known 
as STOL OPS) which permits evaluation of the operation of a 
STOL aircraft and its avionics in a commercial airline operating 
environment. STOL OPS concentrated on the avionics functions 
of navigation, guidance, control, communication, hazard avoidance, 
and systems management. External world factors influencing the 
operation of the STOL aircraft include each airport and its 
geometry, air traffic at each airport, air traffic control equipment 
and procedures, weather (including winds and visibility), and the 
flight path between each airport sensed by the route. The 
development of the STOL OPS program provides NASA a set 
of computer programs which can be used for detailed analysis 
of a STOL aircraft and its avionics and permit establishment of 
system requirements as a function of airline mission performance 
goals. Author 


N73'26063*# Case Western Reserve Univ,. Cleveland. Ohio. 
School of Engineering. 

AUTOMATED DESIGN OPTIMIZATION OF SUPERSONIC 
AIRPLANE WING STRUCTURES UNDER DYNAMIC 
CONSTRAINTS 

Richard L. Fox, HIrokazu Miura (Tech. Univ. of Norway), and 
Singiresu S. Rao (Indian Inst, of Tech.) Oct. 1972 20 p refs 
Backup document for AIAA Synoptic scheduled for publication 
in Journal of Aircraft in June 1973 
(Grant NGR-36-003-002) ^ ^ 

(NASA-CR-1 12319) Avail: NTIS HC $3.00 CSCL OIC 

The problems of the preliminary and first level detail design 
of supersonic aircraft wings are stated as mathematical programs 
and solved using automated optimum design techniques. The 
problem is approached in two phases; the first is a simplified 
equivalent plate model in which the envelope, planform and 
structural parameters are varied to produce a design, the second 
is a finite element model with fixed configuration in which the 
material distribution is varied. Constraints include flutter, 
aeroelastically computed stresses and deflections, natural 
frequency and a variety of geometric limitations. Author 


N73-25064]^ National Transportation Safety Board, Washington, 
D.C. 

AIRCRAFT ACCIDENT REPORTS: BRIEF FORMAT US 

CIVIL AVIATION, ISSUE NO. 2 OF 1972 ACCIDENTS 
3 Apr. 1973 518 p 

(NTSB-BA'73-3) Avail: NTIS HC $28.00 

Selected aircraft accident reports, in brief format, occurring 
in U,S. Civil Aviation operations during calendar year 1972 are 
presented. The 899 General Aviation accidents contained in this 
publication represent a random selection. This publication is issued 
irregularly, normally six times each year. The brief format presents 
the facts, conditions, circumstances, and probable causes for 
each accident. Additional statiRtical information is tabulated by 


type of accident, phase of operation, kind of flying, injury index, 
aircraft damage, conditions of light, pilot certificate, injuries, and 
causal factors. Author 


N73-25065*/^ Lockheed- California Co., Burbank. 

QUIET TURBOFAN STOL AIRCRAFT FOR SHORT HAUL 
TRANSPORTATION, VOLUME 1 Final Report 

J, H, Renshaw 14 Jun. 1973 690 p refs 2 Vol, 

(Contract NAS2-6995) 

(NASA-CR-1 146121 Avail: NTIS HC $36.25 CSCL OIC 

The characteristics for a quiet turbofan short takeoff aircraft 
for short haul transportation applications are discussed. The 
following subjects are examined: (1) representative aircraft 
configurations, characteristics, and costs associated with the short 
haul aircraft development and operation. (2| critical technology 
and technology related problems to be resolved in successful 
introduction of representative short haul aircraft. (3) ralatiorishjps 
between quiet short takeoff aircraft and the economic and social 
viability of short haul, and (4) identification of high payoff 
technology areas In ordar to properly evaluate the candidate 
aircraft designs and to determine their economic viability and 
community acceptance, a real world scenario was developed 
and projected to 1990. Author 


N73-25066*/^ Lockheed- California Co., Burbank. 

QUIET TURBOFAN STOL AIRCRAFT FOR SHORT HAUL 
TRANSPORTATION, VOLUME 2 Final Report 

J. H. Renshaw 14 Jun. 1973 655 p refs 2 Vol. 

(Contract NAS2-6995) 

(NASA-CR-1 14613) Avail: NTIS HC $34.75 CSCL01C 

The characteristics for a quiet turbofan short takeoff aircraft 
for short haul transportation applications are discussed. The 
following subjects are examined: (1) representative aircraft 
configurations, characteristics, and costs associated with the short 
haul aircraft development and operation, (2) critical technology 
and technology related problems to be resolved in successful 
introduction of representative short haul aircraft, (3) relationships 
between quiet short takeoff aircraft and the economic and social 
viability of short haul, and (4) identification of high payoff 
technology areas. In order to properly evaluate the candidate 
aircraft designs and to determine their economic viability and 
community acceptance, a real world scenario was developed 
and projected to 1990. Author 


N73-25067*jfl Scripta Technica, Inc.. Washington. D.C. 

GRID PLANNING AND MANAGEMENT IN AIR TRANS- 
PORT 

A. V. Miroshnikov. A. S. Kravets. and A. N. Zhizhnyak NASA 
May 1973 119 p refs Transi. into ENGUSH of the book 

"Setevoye Planirovaniye i Upravleniye na Vozdushnom Transporte" 
Moscow. Transport Press, 1971 112 p 

(Contract NASw-2036) 

(NASA-TT-F-742) Avail: NTIS HC $3.00 CSCL 05C 

The essentials, importance, range of application, and 
advantages of grid planning and management (U.S. usage: PERT 
(Program Evaluation and Review Technique)) systems as applied 
to air transport are presented. The basic concepts of the grid 
planning and management system are set forth and the rules 
for construction of various types of grid diagrams (U.S. usage; 
critical diagrams or PERT charts) and the procedure for calculation 
of their parameters are described. Methods of optimizing grid 
models and operations-management methods in work from grid 
diagrams in civil aviation are reported. Author 


N73-25068*^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

WIND TUNNEL INVESTIGATION OF STATIC LONGITU- 
DINAL AND LATERAL CHARACTERISTICS OF A FULL 
SCALE MOCKUP OF A LIGHT SINGLE ENGINE HIGH WING 
AIRPLANE 

H, Douglas Greer, James P. Shivers, Marvin P. Fink, and C. 
Robert Carter (Army Air Mobility Res. and Develop. Lab.) 
Washington May 1973 158 p refs 
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{NASA-TN‘D-7149: L-8682) Avail: NTIS HC $3.00 CSCL 
01 C 

Tha model was a full-scale mockup of a light single-engine 
high-wing monoplane. Tests were made over an angle-of-attack 
range of *4 deg to 24 deg and over a sideslip range of plus or 
minus 8 deg at thrust coefficients of 0, 0.14. and 0.30. Control 
effectiveness and hinge moments were taken on the aileron, 
elevator, and rudder for a full range of deflections. Downwash 
measurements at the tail were obtained for the range of thrust 
coefficient and flap deflection. Author 


Scripta Technica. Inc., Washington, D.C. 

THE ECONOMICS OF AIR TRANSPORT 
N. N Gromov. Ye V, Mukhordykh. Ye. A. Ovrutskiy, G. A. Parsegov 
B. M. Parakhonskiy. Ya. I. Prutkin. and L A. Tsekhanovich NASA 
May 1973 265 p refs Transl. into ENGLISH of the book 

Ekonomika Vozdushnogo Transporta" Moscow, Transport Press 
18/1 p 1-245 
(Contract NASw-2036) 

(NASA-TT-F-7411 Avail: NTIS HC S3.00 CSCL 05C 

A brief exposition of the basic problems of air-transport 
economics is presented. On the basis of analysis of a large 
amount of factual material and generalization of scientific data. 

e authors cast light on the basic economic panerns in the 
development of air transport , Problems of increasing the efficiency 
of air transport utilization and improving management and planning 
OMupy a central position in the book in accord with the resolutions 
of the September (1965J Plenary Session of the Central 

of the Soviet Union 
MQftor ® ^'^®^<V-Thlrd Party Congress, and the December 
(1969) Plenary Session of the CC CPSU. Areas requiring 
improvement are brought out in analyses of specific problems, 
and prospects for the development of air transport are set forth. 

Author 


N73-26070*^ Bell Helicopter Co., Fort Worth. Tex. 

hover TEST OF A 2B FOOT TILT ROTOR 
5. Helf, E. B roman, S. Gatchel. and B, Charles 16 May 1973 
135 p refs 
(Contract NAS2-7308) 

'’8P<-300-099-010| Avail: NTIS HC 

90, / 5 CSCL 01 A 

The tilt rotor underwent a hover performance test on the 
Aero Propulsion Uboratory whirl stand at Wright- Patterson Air 
.Ti! w ® maximum thrust over density ratio measured 
at the design tip speed of 740 feel per second was 10.016 
when the power over density ratio was 
1721 horsepower. At the hover overspeed rpm, the thrust and 
power, over density ratio, were 11,008 pounds and 1866 
horsepower. During the test, the maximum measured thrust 

exceeded 

at the thrust a 13.000-pound aircraft would require for hover at 
sea level on a standard day. No effect of compressibility on 
performance is discernible in the test results (the range of tip 
Mach numbers tested was 0.55 to 0.711 Author 


N73-25071|jl Defence and Civil Inst, of Environmental Medicine 
Downsview (Ontariol. Behavioural Sciences Div. 

AnfcRAFT**^^'^ "ECONFIOURATION OF THE CF100 EW 

Leslie G, InneS Dec. 1972 12 p 
(DCIEM-904) Avail: NTIS HC $3.00 

re-equipped with new avionici 
<^ockpit for upgrading its electronics warfare 
training capability. Human engineering assistance was providec 
during the cockpit reconfiguration stage, and a full-scale mock-uo 

dlmon«n«?H sp^ci^ic equipment layouts 

demonstrated the recommended configuration. Authoi 


(England}^^"^^ Establishment. Farnborough 

A COMPUTER PROGRAM FOR CALCULATING FLIGHT 


PROFILES OF CONCORDE 

V. Hilary Mitchell Oct. 1972 36 p refs 
(RAE-TR-72102: BR-32220) Avail; NTIS HC $4,00 

A computer program which can calculate flight profiles of a 
Concorde for a variety of flight procedures and atmospheric 
cont^tfons was written. The layout and capabilities of the program 
are described and detailed instructions for the preparation of its 
ata. which consists of a series of descriptive phrases, are 

Author (e'sro) 




Ohio. 

COMPUTER PROGRAMS FOR COMPUTATIONAL ASSIfi 
TANCE IN the DESIGN OF AIRCRAFT CONTROL SVSTElIfs 
Technical Report, Juo. - Sep. 1971 
Henry J. McGlynn Dec. 1972 191 p refs 
(AD-758781 ; ASD-TR-72-1 12) Avail: NTIS CSCL 01/3 
A package of FORTRAN subroutines capable of generating 
aircraft transfer functions in six degrees of freedom is presented® 
Considerable flexibility is afforded in the specification of the 
re erence condition and the vehicle aerodynamic, inertial, and 
geometric properties. The package is designed to be used with 
particuiar system configuration under 
.K* iQi. *'®®'’ for use on the CDC 6600, 

he iBM 7090/7(594, and the IBM 360 computers. The report 
includes program listings. 


n/s>-.£ou/o )7 lecnnoiogy, Inc., Dayton. Ohio. 

STRUCTURAL FLIGHT LOADS DATA FOR JUNE 
1972 ‘ Pinal Report, lJun. 1970-31 Mar 

Urry E. Clay and Ronald I. Rockafellow Wright-Petterson AFB 
Ohio ASD Apr. 1973 148 p refs 
(Contracts F33657-70-D-1 161 ; F33657-7 1 -D-0662) 
(AD-758891; ASD-TR-72-54) Avail: NTIS CSCL 01/3 

In a fifth part of a continuing T-38 Service Loads Recording 
Program ($LRP) to cover the period from I June 1970 through 

V VGH data were recorded 

by A/A24U-10 magnetic tape recording systems installed in 
twenty-eight T-38 aircraft: 22 fleet and 6 lead -the -force T-38's 
^eratmg from Williams. Reese, and Moody Air Force Bases. 
As in previous reports, the data presentation includes curves 
showing normal load factor (nz) exceedances above each nz 
level per thousand flight hours. Only one nz exceeded 7.8 
(design limit is 7.33|, and the comparison of the exceedance 
current and previous programs substantiated that 
I spectrum had remained unchanged during the 

T-38 SLRP. (Author Modified Abstract) GRA 


atarioSe, Va""'' Technology Center. 

I*^***!!.'* OF AN AIRCRAFT ON EARTH 

.“•''r''. " 12 p Transl. into ENGLISH 

p Oporony (Moscow), no. 8. 1966 

(AD-756688; FSTC-HT-23-33S-72) Avail: NTIS CSCL 01/6 
.““aP'Irty of an aircraft for flights from dirt strips is 

from ih- ” t ^ “® ®"«''’®' accelerate and separate 

tfw airo?afr leru ‘^® which 

Hmii S? , "'T "" '^®®P®' ‘*’®" « ®®'<®‘" Pa^missible 

a^d mi^ . *^® selection 

of dirt air strips and determination of the 

fliflhia from the strips. The article 
sl^l^on V” of the aircraft and 

Jw itr ® ® oaleo'aiing taxiing 

Author (GRA) 


N73-2B07BI National Transportation Safety Board, Washington, 

u.Ci 

AIRCRAFT ACCIDENTS REPORTS: BRIEF FORMAT. US 
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CIVIL aviation, issue no. 4 OF 1971 ACCIDENTS 
29 Sep. 1972 513 p 

(PB-214412/9: NISB-BA-72‘7) Avail: NTiS HC $6.00 CSCL 
01 B 

The publication contains selected aircraft accident reports, 
in brief format, occurring irt U S. Civil Aviation operations during 
calendar year 1971 . The 899 General Aviation accidents represent 
a random selection. The publication is issued irregularly, normally 
six times each year. The brief format presents the facts, conditions, 
circumstances, and probable cause(s) for each accident. Additional 
statistical information is tabulated by type of accident, phase of 
operation, kind of flying, injury index, aircraft damage, conditions 
of light, pilot certificate, injuries, and causal factors. 

Author iGRA) 


N73-25079jjl National Academy of Sciences - National Research 
Council, Washington, D.C, Environmental Studies Board. 

BIOLOGICAL IMPACT OF INCREASED INTENSITIES OF 
SOUR ULTRAVIOLET RADIATION Final Report 

Kendrtc C. Smith Feb. 1973 54 p refs 
(Contract OOT-OS-00035) 

(PB 215524/0; LC-72-13835) Avail: NTIS HC $4.50 CSCL 
01 C 

The possible environmental impacts of a future fleet of 
supersonic transport (SST) aircraft has become a topic of intense 
national interest. One of the possibilities discussed was that 
emissions from SST aircraft might reduce the amount of ozone 
in the upper atmosphere and thereby lead to an increase in 
solar ultraviolet (UVj radiation reaching the surface of the earth. 
The goals of this report are to review some of the known effects 
of ultraviolet radiation on man and other living organisms; assess, 
the consequences to man and other living organisms; identify 
those areas where knowledge is inadequate and where further 
j-esearch is urgently needed. Author (GRA) 


N73>2B0a0^ Bolt, Beranek. and Newman, Inc., Canoga Park, 
Calif. 

AIRCRAFT NOISE ANALYSES FOR THE EXISTING AIR 
CARRIER SYSTEM 

1 Sep. 1972 296 p refs 
(Contract CON-AAC-72-1 2) 

IPB-215611/5; BBN-2218) Avail: NTIS HC $3.00 CSCL 
01C 

The objectives of this study were to develop a rational 
evaluation of the courses of action and costs to alleviate noise 
exposure in the vicinity of airports, taking into consideration 
reduction of aircraft noise at the source, the use of various 
aircraft operational procedures and various means for achieving 
noise compatible land use, This project utilizes a subset of 12 
of these airports as a base to assess the effects of noise control 
of existing aircraft, new technology aircraft, flight operational 
variations, and land use conversion on the capital, social, and 
political costs for achieving a sensible balance between an 
acceptable noise environment and an expanded air transportation 
system. Author (GRA) 


N73*26091| Booz-Allen Applied Research, Inc., Bethesda, Md. 
SYSTEM SELECTION STUDY SYSTEMS EVALUATION TASK 
(TASK 360) 

John Wing and Robert Weirich 9 Jun. 1972 145 p 
(PB’215533/1) Avail: NTIS HC $5.45 CSCL01B 

The report describes three basic alternative national aviation 
systems and evaluation factors for each. As in all complex analyses, 
the approach taken to defining and evaluating these systems 
evolved as problems were identified and solved. This report reflects 
a finer-grained evaluation than originally contemplated. Systems 
were defined at a demand-center level, rather than solely at a 
national level. Author (GRA) 


N73-25082j^ Air Force Systems Command, Wright- Patterson 
AFB, Ohio. Foreign Technology Div. 

EFFECTS OF STRUCTURAL ELASTICITY ON THE AC- 
CUMULATION OF FATIGUE DAMAGE 


T. V. Pavelko 12 Apr. 1973 Bp refs 

from Vopr. Elektromodalirovaniya Aviakonslruckl. (USSR), v, 19o, 

"aD-TSMW; **FTO-HT-23-262-73» Avail:" NTIS CSCL 01/3 
The article examines the effect of wing elasticity on the 
repetition of stresses in the sections during flight in turbulence. 
The investigation was conducted on an electrical mMol of a 
heavy transport with straight wings. Author (GRA) 


N73-26083j^ Aerospace Systems, Inc., Burlington. Mass. 

A STUDY OF TECHNIQUES FOR REAL-TIME. ON-LINE 

OPTIMUM FLIGHT PATH CONTROL: MINIMUM-TIME 

MANEUVERS TO SPECIFIED TERMINAL CONDITIONS 

Final Technical Report, Aug. 1971 - Nov. 1972 

William C. Hoffman and Arthur £. Bryson. Jr. Jan. 1973 48 p 

refs 

(Contracts F44820-72-C-0001 ; N00014-67-A-01 12-0063; AF 
Proi. 9769) 

(AD-758799: ASI-TR-73-12: AF0SR-73-0553TR) Avail: NTIS 
CSCL 01/3 

Some three-dimensional, minimum-time paths to a specified 
terminal line (or point), heading and energy are presented for 
an -example supersonic aircraft. These paths were calculated using 
numerical solution techniques implemented in a digital computer 
program for the C DC- 6 600 computer. The optimum maneuvers 
have been determined using the calculus of variations and the 
energy-state approximation. These are compared with suboptimal 
solutions obtained using only three discrete values of bank angle. 
Constraints on thrust, Mach number, angle-of-anack, dynamic 
pressure and load factor are included. (Author Modified 
Abstract) ^ 


N73-25084jif Naval Air Development Center, Warminster, Pa. 
Air Vehicle Technology Dept. 

STRUCTURAL INTEGRITY INVESTIGATION OF DELAMI- 
NATED F-4 CANOPIES IN SUPPORT OF THE ANALYTICAL 
REWORK PROGRAM Final Report 
R. P. Swartz 29 Sep. 1972 54 p 
IAD-759349; NADC-72179-VT) Avail: NTIS CSCL 01/3 

Cyclic pressure tests, under various environmental conditions, 
were run on the F-4 forward and aft canopies to determine the 
safe life that could be expected after these canopies had 
suffered delamination damage of the acrylic sheet. Canopies 
having edge delaminations were initially tested for 17757 pressure 
cycles, the equivalent of 7102 hours of flight. Additional damage 
was then introduced by cutting 1/16 inch deep grooves into 
the canopy's surfaces. Results are discussed. (Author Modified 
Abstract) GRA 


N73-2B085^ Loening (Grover), Key Biscayne, Fia. 
[TECHNOLOGICAL POSSIBILITIES IN INERTIAL NAVIGA- 
TION, V/8T0L AND STOL AIRCRAFT, AND AIR TRAFFIC 
CONTROL FOR THE YEARS 1976 - 2000] Report to 
Chairman, Aviation Advisory Commission 
Grover Loening 19 Apr. 1972 8 p 
(PB-217102) Avail: NTIS CSCLQ1B 

An analysis of short takeoff aircraft design and development 
is presented. The subjects considered are: (1 ) aircraft performance 
requirements, (2) aircraft equipment for navigation, (3) airframe 
materials end construction, and (4) reduction of aircraft noise 
for greater acceptability. The air traffic control aspects of STOL 
and V/STOL aircraft operation during the period 1975 to 2000 
are analyzed. P.N.F. 


N73-25086^ Bell Helicopter Co., Fort Worth. Tex. 

SUMMARY OF DESIGN STUDIES AND RESULTS OF 
MODEL TESTS OF THE FOLDING-PROPROTOR AIRCRAFT 
CONCEPT Final Report 

J. A. DeTore and E. L Brown Wright- Patterson AFB, Ohio 

AFAL JuL 1972 131 p refs 

(Contract F33615-69-C-157B: AF Proj. 643A) 
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<AD*759534: AFFDL-TR-72 81) Avail: NTIS CSCU01/3 

Design studies and wind-tunnel test investigations were 
conducted to define preliminary designs of folding-proprotor VTOL 
aircraft for USAF rescue and transport missions and to identify 
and investigate technical risk areas. The aircraft had gross weights 
of 66,000 pounds and extended hover capability to 7,000 feet. 
Convertible fan-jet engines provided forward flight speeds to 452 
knots with blades folded. Technical risk areas associated with 
the aircraft designs were found to be in areas of mechanisms, 
aerodynamics, stability and control, and dynamics. A dynamic 
wind-tunnel investigation, conducted with a semispan aeroelastic 
model, demonstrated successful continuous stop /fold/ unfold/stan 
sequences, and freedom from proprotor/ pylon stability and blade 
fluner. (Author Modified Abstract) GRA 


N73-2S087^ Minnesota Uni v., Minneapolis. Dept, of Aerospace 
Engineering and Mechanics. 

WIND TUNNEL FEASIBILITY STUDY OF AERODYNAMIC 
REEFING OF SUBSONIC PARACHUTES Final Report, Feb, 
1970 - Aug. 1972 

Helmut G. Heinrich and Robert A. Noreen May 1973 27 p 

refs 

(Contract F3361 5-68-C-l 227) 

(AD-759209; AFFDL-TR-72-1 26) Avail: NTIS CSCL01/3 
The inflation characteristics of solid flat circular model 
parachutes with stiffness indices in the order of 1.17 and various 
annular slots were studied in a wind tunnel at velocities up to 
265 fps. The amount of the geometric porosity was varied as 
well as the location of the annular slots. It was found that at 
a speed of 250 fps models with geometric porosities up to 
18% Inflated immediately, with porosities between 18% and 28% 
the models showed random inflation and collapsing, and at 
porosities of 28% and higher squidding or aerodynamic reefing 
was observed. The location of the slots did not influence the 
inflation characteristics significantly. The critical speed was 
established for a number of models; however, the conclusion 
was reached that more efforts have to be made in order to 
understand the mechanics of squidding to be able to take 
advar>tage of the principle of aerodynamic reefing for full scale 

Author (GRA) 


N73-25088^ Pennsylvania State Univ., University Park. Ordnance 
Research Lab. 

the influence of leading edge serrations on 
THE NOISE radiation FROM A STATICALLY THRUSTING 
ROTOR M.S. Thesis 

Robert T. Nagel 9 Aug. 1972 144 p refs 
(Contract N0001 7-70- C- 1407) 

(AD-759028: TM-72-1 88) Avail: NTIS CSCL01/3 

The noise attenuation effects of leading edge serrations on 
rotors IS studied in detail. Total radiated power, far-field SPL, 
directivity patterns, near-field sound characteristics, rotor slip 
stream and wake characteristics, and flow patterns have been 
compared with rotors with and without leading- edge devices 
Near-field data were collected in a manner indicative of rotational 
noise components. A considerable noise reduction in the higher 
harmonics of rotational noise was detected. Thrust and torque 
data indicate that the addition of leading edge serrations results 
UI s ^«f^e3se in L/D. Hot wire data are analyzed. (Author 
Modified Abstract) 


N 73*2 6089^ Technion - Israel Inst, of Tech.. Haifa. Dept, of 
Aeronautical Engineering. 

THE CALCULATION OF THE LIFT DISTRIBUTION AND THE 
NEAR VORTEX WAKE BEHIND HIGH AND LOW ASPECT 
RATIO WINGS IN SUBSONIC FLOW 

Josef Rom and Carlos Zorea Jan. 1973 109 p refs 
(Grant AF-AFOSR-2 145-71 ; AF Proj. 9781) 

(AD-759282; TAE-168; AF0SR-73-0652TR : SR-2) Avail’ 
NTIS CSCL01/3 

A method is presented for the combined cafculatjon of the 
lift and lift distribution on a wing and also of the trailing vortex 
flow behind the wing. It is assumed that the lift of a wing is 


generated by a system of vortices distributed over the complete 
wing planform and shed away from each elemental area on the 
plar>form. Using the concepts of the vortex lattice method. It is 
assumed In the linear lift variation case, that the vortices are 
aligned on the wing planform and are shed away from the trailing 
edges. Vortex line interaction calculations for the trajectories of 
the vortex lines are programmed. As a result, the leading edge 
hft vortices which are obtained on slender wings can now be 
handled. This report contains a description of the numerical 
method. (Author Modified Abstract) 


hough Lab.. Springfield, Ohio. 

flame ARRESTOR MATERIALS FOR 
EXPLOSION PROTECTION Final Technical Report, 
20 Jun. - 20 Dec. 1972 


Acf ^ '^®'^old Wright-Panerson 
AFB. Ohio AFAPL Dec. 1972 34 p refs 
(Contract F3361 5-72-C-2153: AF Proj. 3048) 

(AD-759193; AFAPL-TR-73-108) Avail; NTIS CSCLOl/3 
A flame arrestor serves to prevent the propagation of a 
flame throughout a flammable media while allowing free passage 
of the media. Organic foams now being utilized in aircraft fuel 
cells as arrestors exhibit two serious limitations. These limitations 
are hydrolytic and thermal instability while in the fuel tank 
environment. A need exists for new arrestor materials which 
are more compatible with the currently operational fuel tank 
environment. In addition, it Is desirable that such materials provide 
potential compatability with more severe environments which 
might exist In advanced flight vehicle fuel tanks. During the 
feasibility study, eighteen different combinations of materials and 
geometries were fabricated and examined for such properties as 
air flow and density, and compared to baseline polyurethane 
foam. Promising arrestors were identified by screening in the 
Hough Laboratory flame tube facility. Some of these arrestors 
show considerable promise with respect to low density, low 
cost, extreme resistance to degradation, and effectiveness as a 
name arrestor. ^„,hor (GRA) 


Laispan Corp., Buffalo. N.Y. 

FORCE CONTROL (OSFC) FOR STOL 
19^**'^**'*^ IANDINGS Final Report. 1 May - 31 Dec. 

Leader Wriglit- Patterson 
AFB. Oliio AFFDL Feb. 1973 262 p refs 
(Contract F33615-72-C-1712; AF Proj. 643A) 
(A0^759555:AK-5148-F-1; AFFDL-TR-73-2) Avail: NTIS CSCL 

The application of Direct Side Force Control (DSFC) during 
erosswi^ landings of an airplane having the characteristics of a 
Class II STOL was investigated in the USAF Total In-Fliaht 
amulator (TIPS) airpiana. The primary purpose was to evaluL 
the usefulness of OSFC during the crosswind landing. Other 
objectives were to investigate the type of cockpit controller or 
mechanuation scheme for use with DSFC. and to define 
“I’*®'’ "“'‘‘load during crosswind landings 

witn DSFC. Unding approaches to simulated touchdown were 
flown both without and with the aid of DSFC. The approach 
speed was 130 knots. Two modes of DSFC control were 
investigated, an independent manual control of DSFC through a 
cockpit mounted thumbwheel proportional controller, and an 
autornatiC Kheme which tracked the ILS localizer signal. lAuthor 
Modified Abstract) 


N73-25092# Air Force Weapons Lab., Kirtland AFB. N.Mex. 

GUUS AND USAF AIRCRAFT HAZARDS Technical Report. 
1 Sep. 1971 - 18 Jan. 1972 

Rutherford C, Wooten, Jr., George E. Meyer, and Ronald J. 

Sobieralski Apr. 1973 43 p refs 

(AD-759824: AFWL-TR-73-32) Avail: NTIS CSCL 01/2 

Gulls are often identified in bird-aircraft collisions in the 
United States Air Force. A study was performed to determine 
the impact of gulls on the air mission and to determine the 
effective means available to reduce the number of strikes. Review 
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of the literature indicates that gull populations are increasing 
around the country. Unless positive steps are taken around the 
airport environment, the strike problem will increase. Control 
measures include habitat modifications, dispersal techniques, 
population control, and forecasting and avoidance. 

Author (GRAV 


N73-25093^ Boeing Commercial Airplane Co,. Seattle. Wash. 

AIRCRAFT HYDRAUUC SYSTEM DYNAMICS Final Report. 
Jun, * Dec. 1972 

Alvin W, Waterman, Arun K, Trikha, and Kenneth D. Groom 
Wright- Patterson AFB, Ohio Feb. 1973 58 p refs 
(Contract F3361 5-72-C-l 699: AF Pro). 3145) 

(AD-757537: D6-41108; AFAPL-TR 73-2) Avail: NTIS CSCL 
01/3 

It is desirable to use computerized analysis techniques in 
place of costly ground testing and outmoded hand calculations 
as methods of analyzing aircraft hydraulic system dynamic 
performance. The current potential for accomplishing this objective 
was assessed to establish recommendations for future develop- 
ment, Criteria established as desirable features were the use of 
digital programming and building-block concepts in each of three 
technical areas (Transient Response, Frequency Response, and 
Thermal Analysis) needed to describe a composite of system 
performance. Basic development work was determined to be 
accomplished in all three technical areas, but in no area did 
these efforts meet the USAF objectives. Transient Response 
capabliity needs improvement to simulate frequency-dependent 
friction and cavitation characteristics. Frequency Response 
programming requires much improvement in the technique for 
analyzing pump/system interactions. Thermal Analysis steady- 
state analysis programming needs to be expanded to provide 
transient capability. These efforts are recommended to be 
accomplished in a coordinated 5-year program with continuous 
parallel effort being conducted In each of the three technical 
areas. These efforts involve evaluation of performance characteris- 
tics. development of programming subroutines, validation testing 
against typical aircraft system operational performance, and 
documentation of programming for general industry use. 

Author (GRA) 


N73-2»>94# Air Force Inst, of Tech., Wright- Patterson AFB. 
Ohio. School of Engineering. 

AERODYNAMIC INTERFERENCE BETWEEN AN AIRCRAFT 

AND WING STORE M.S. Thesis 

Larry N. Looney Mar. 1973 111 p refs 

IAD-759170: GAW/MC/73-10) Avail; NTIS CSCL 01/3 

Aerodynamic interference between an aircraft and wing store 
is studied by the use of analytical wing, fuselage, and store 
models. Inviscid flow is assumed and the Gothert transformation 
is used to correct for compressibility. An elliptic wing is 
represented by a bound vortex followed by a trailing vortex sheet. 
The fuselage and store are assumed to be slender bodies and 
modeled by a series of sources and doublets along their axis of 
revolution. Aerodynamic interference of the aircraft model Is 
studied by observjr)g the store in captive and free flight modes 
in the vicinity of the wing and fuselage models. The aerodynamic 
forces and moments experienced by the store as well as store 
trajectories are computed. Comparisons are made of store 
reactions (motion and trajectory) to only the wing model and to 
the wing and fuselage models combined. Author (GRA) 


N73-25097*l(l National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

IMPROVED DESIGN OF A HIGH RESPONSE SLOTTED 
PLATE OVERBOARD BYPASS VALVE FOR SUPERSONIC 
INLETS 

John A. Webb. Jr., Oral Mehmed, and Kirby W. Hiller Washington 
Jun. 1973 23 p refs 

(NASA-TM-X-2812; E-7399) Avail: NTIS HC $3.00 CSCL 
20D 

The electrohydraulically actuated slotted-plate bypass valve 


used to control the position of the normal shock during wind-tunnel 
investigations of supersonic inlets also has proven to be a valuable 
device for determining inlet dynamics and creating airflow 
disturbances. Operation of previous valves at high frequencies 
(to 100 Hz) for extended testing has resulted in numerous failures. 
An improved bypass-valve design is presented which increases 
the cyclic tolerance of the device considerably over past designs. 
The use of dynamic limit criteria to obtain an optimum actuator- 
piston size results in a frequency response which is flat within 
-j- or - 3 decibels to 120 Hz for a peak-to-peak variation of 20 
percent of full area. Author 

N73-25162 Maryland Univ.. College Park. 

RESOLUTION IN FREOU ENCY-MODULATED RADARS 
Ph.D. Thesis 

Louis Mario Tozzi 1972 183 p 

Avail: Univ. Microfilms Order No. 72-28878 

The fundamental principles of Irequency- modulated radar 
systems are developed in terms of a generic system. Several 
practical embodiments of radars and altimeters are reviewed which 
illustrate practical ways of extracting range and valocity 
information. The post-mixing spectrum resulting from the use of 
sine-wave, triangular, and sawtooth frequency modulation is 
derived in detail, and the spectra produced by both single and 
double-point targets are shown. Based on this analysis, trian- 
gular and sawtooth modulated systems are described which extract 
range and velocity information by observing individual post-mixing 
spectral lines, and a method is presented for determining the 
direction of motion of targets by observing the post-mixing signals 
produced by sawtooth modulation. This analysis is then extended 
to describe a technique for the suppression of range side lobes 
by using multiple modulation functions. Dissert. Abstr. 


N73-25178# Lincoln Lab., Mass. Inst, of Tech., Lexington. 

ATC SURVEILLANCE/COMMUNICATION ANALYSIS AND 
PLANNING Quarterly Technical Summary, 1 Dec. 1972 - 
28 Feb. 1973 
1 Mar. 1973 30 p refs 

(Contracts D0T-FA72WAI-242: FI 9628-70-C-0230: FAA Proj. 
022-243-012; FAA Proj. 033-241-062) 

(FAA-RO-73-35) Avail: NTIS HC $3.50 

FAA funded air traffic control Surveillance/ Communication 
Analysis and Planning activities during the period 1 December 
1972 to 28 February 1973 are reported. Status information is 
provided on the modification and preliminary testing of a 
demonstration ASR radar and its associated signal and display 
processing equipment. New approaches to rain clutter rejection 
and near-optimum receiver design are discussed. Author 

N73-25194j(( RHG Electronics Lab.. Inc,, Farmingdala, N Y. 

C BAND RECON DATA TRANSMISSION SYSTEM Final 
Technical Report, 30 Jul. 1971 - 30 Jun. 1972 
Theodore W. Stone Wright- Patterson AFB, Ohio AFAL Nov. 
1972 41 p 

(Contract F3361 5-72-C-1003) 

(AD-759184; FP-5-721 : AFAL-TR-72-358) Avail: NTIS CSCL 
17/2 ■ 

The design and evaluation of a C band airborne recon data 
transmission system consisting of an airborne 20 Watt FM 
transmitter and a ground receiver is presented. The equipment 
transmits video signals with a baseband of 3.5 MHz from an 
aircraft to a ground statior>. The transmitter operates at one of 
three selectable channels in the 4.4 to 4.8 GHz band, and the 
receiver is continuously tuneable over this range. The system 
signal to noise performance is presented, and several of the 
problems encountered in this design are discussed. 

Author (GRA) 

N73-25200^ Naval Electronics Lab. Center. San, Diego, Calif. 

HF COMMUNICATIONS IMPROVEMENT FOR NAVAL 
AIRCRAFT Research and Development Report, Jul. 1971 - 
Sep. 1972 

J. M. Horn 2 Jan. 1973 24 p refs 
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{NAVAIR Proj. W-3243; NELC Proj. B705) 

(AD 759709; NELC-TR-1857) Avail; NTIS CSCL 09/5 

Research pinpoints techniques that promise improvement in 
aircraft hf communication system design. Approaches discussed 
in the report include: adaptive hf antenna array inducing antijam. 
miniature passive and active antenna elements, adaptive phase 
©qualization/predetection combining, polarization diversity, mode 
averaging diversity combiner, and antenna mathematical modeling 
techniques. Two techniques show promise for diversity recep- 
tion -Villard mode averaging and predetection/phase equalization 
combining. Improved aircraft antenna systems are the key to 
improved aircraft communications. Mathematical modeling shows 
promise for designing aircraft antennas. Hf adaptive antennas 
may be feasible for both beam and null steering. Author IGRA) 


N73-25231^ Texas instruments, Inc., Dallas. Equipment 
Group. 

PARALLEL CHANNEL FORWARD LOOKING INFRARED 
DISPLAY Final Technical Report, Jun. 1971 - Jul. 1972 
Harry L. Higginbotham and Gary L Johnson Griffiss AFB N Y 
RADC Feb. 1973 48 p 
I Contract F30602-71-C-0329) 

IAD-759224: TI-U1-990-1 10-F: RADC-TR-73-46) Avail: NTIS 
CSCL 09/5 

The report describes a program that demonstrates the 
feasibility of a high -resolution, pulsewidth- modulated, small- 
volume paralled channel display technique suitable for remote 
use with high- resolution forward-looking infrared I FUR) systems. 
The report includes a description of the development and 
evaluation of an engineering model display, and describes an 
electronic simulator used in evaluating the display. Results of 
the evaluation demonstrated that this advanced display tech- 
nique provides improved resolution, modulation transfer capability, 
and opportunity for growth over current FLIR display techniques! 
Supporting design studies outlined approaches to applying this 
technique to existing FLIR systems. Author IGRA) 


N73-26238# Applied Physics Lab., Johns Hopkins Univ., Silver 
Spring, Md. 

AN AVIONICS DIGITAL FREQUENCY SYNTHESIZER 

Harlan H. Knapp Nov. 1972 56 p refs 
(Contract N00017-72-C-4401) 

IAD-759699; APL-TG- 12031 Avail: NTIS CSCL 09/6 

The avionics frequency synthesizer generates frequencies in 
four bands for use with aircraft communications and navigational 
equipment. Four phase-locked loops having a common reference 
oscillator and using digital techniques have been used to give a 
reliable, accurate, and low-cost design. Author (GRA) 


N 73-26261^ Lincoln Lab., Mass. Inst, of Tech., Lexington. 
ADVANCED ELECTRONIC TECHNOLOGY Quarterly 
Technical Summary Report, 1 Nov. 1972 - 31 Jan. 1973 
Melvin A. Herlin, Herbert G. Weiss, and Alan L McWhorter 
15 Feb. 1973 23 p refs 
(Contract FI 9628-73- C-0002; AF Proj. 649L) 

(AD-759180; ESD-TR-73-60) Avail: NTIS CSCL 20/12 

The Quarterly Technical Summary covers the period 
1 November 1972 through 31 January 1973. It consolidates 
the reports of Division 2 (Data Systems), Division 4 (Air Traffic 
Control), and Division 8 (Solid State) on the Advanced Electronic 
Technology Program. Author (GRA) 


N73-25253# Polytechnic of Central London (England), Transpo 
Studies Group. o ^ 

the economics Of British airports 

R S. Doganis and G. F. Thompson May 1973 242 p re1 
Sponsored by Social Sci. Res. Council 
(Rept-73-012TO) Avail: NTIS HC $14.25 
An analysis is presented on the economics and finances c 
airports, as industrial units, to develop a theory of airpoi 
economics, with special reference to airport pricing. Recommenda 


tions were made on the following major issues; (1) the financial 
structure of airports, (2) measures of airport profitability and 
efficiency, (3) the scope and effect of management decisions on 
airport finances, and (4) possible improvements in current pricing 
and charging policies. Data are presented in the form of tables 
and graphs to show airport practices and operations from a 
financial standpoint. Author 


N73-25254# Lincoln Lab., Mass. Inst, of Tech., Lexington 

DUAL LANE RUNWAY STUDY Final Report, 15 Oct 
1971 - 16 Dec. 1972 

V. S. Dolat and J. C. Koegler 22 May 1973 244 p refs 
(Contracts FI 9628-73-C-0002; DOT-FA72WAI-248; FAA Proi 
082-421-214) 

(ATC-17; FAA-RD-73-60) Avail: NTIS HC $14.25 

A series of dual lane runway computer simulation experiments 
were performed to investigate the pertinent dual lane issues 
( 1 ) centerline spacing, (2) arrival/ departure preference, (3) parallel 
taxiway, (4) threshold stagger, and (5) high speed exits. In addition, 
time was spent analyzing operational high density airport 
terminal facilities. Airport administrative and operations personnel 
were interviewed to obtain their views on high density operations 
and the dual lane concept. Peak rush hour periods were sought 
out to determine control strategies employed in directing peak 
period traffic. Aircrews utilizing these high density airport terminals 
were interviewed in the course of their operations Into and out 
of these major hub airports. Author 


N73-26267^ Construction Engineering Research Lab.; Cham- 
paign, III. 

DEVELOPMENT OF A STANDARD DATA BASE AND 
COMPUTER SIMULATION MODEL FOR AN AIR CARGO 
TERMINAL 

Lawrence P. McNamee and Chao Lee Jan. 1973 SI p refs 
(AD-753925; TR-A-8; Rept-73-01 198) Avail: NTIS HC $4.75 
CSCL 01 E 

A GERTS 3Q simulation model for a Dortech air cargo facility 
is described and a recommendation for the development of a 
compatible Army-Air Force air cargo data b? j system is given. 

Author 




„ i^iaiionai Aeronautics and Space Administration. 
Langley Research Center. Langley Station, Va. 

DESCRIPTION AND PERFORMANCE OF THE LANGLEY 
DIFFERENTIAL MANEUVERING SIMULATOR 

B. R. Ashworth and William M. Kahlbaum, Jr. Washington 
Jun. 1973 96 p refs 

f^^^^A-TN-D-7304; L-8827) Avail: NTIS HC $3.00 CSCL 


The differential maneuvering simulator for simulating two 
aircraft or spacecraft operating in a differential mode is described. 
Tests made to verify that the system could provide the required 
simulated aircraft motions are given. The mathematical model 
which converts computed aircraft motions into the required 
motions of the various projector gimbals is described. Author 


N73-25276*/|^ National Aeronautics and Space Administration. 
Flight Research Center, Edwards, Calif, 

LOCAL SKIN FRICTION COEFFICIENTS AND BOUNDARY 
LAYER PROFILES OBTAINED IN FLIGHT FROM THE 
XB-70-1 AIRPLANE AT MACH NUMBERS UP TO 2.5 

David F. Fisher and Edwin J. Saitzman Washington Jun. 1973 
70 p refs 

(NASA-TN-0-7220; H-710) Avail: NTIS HC $3.00 CSCL 
20D 

Boundary-layer and local friction data for Mach numbers up 
to 2.5 and Reynolds numbers up to 3.6 x 10 to the 8th power 
were obtained in flight at three locations on the XB-70-1 airplane: 
the lower forward fuselage centerline (nose), the upper rear 
fuselage centerline, and the upper surface of the right wing. 
Local skir\ friction coefficients were derived at each location by 
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using (1) a skin friction force balance. (2) a Prestpr^ probe, and 
(3> an adaptation of Clauser's method which derives skin friction 
from the rake velocity profile These three techniques provided 
consistent results that agreed well with the von Karman- 
Schoenherr relationship for flow conditions that are quasi-two- 
dimensional. At the lower angles of attack, the nose-boom and 
flow-direction vanes are believed to have caused the momentum 
thickness at the nose to be larger than at the higher angles of 
attack. The boundary-layer data and local skin friction coefficients 
are tabulated. The wind -tunnel-model surface-pressure distribution 
ahead of the three locations and the flight surface-pressure 
distribution ahead of the wing location are included. Author 


N73-25291^ Hydronautics, Inc., Laurel, Md. 

THE USE OF SHIP MODEL BASINS FOR THE STUDY OF 
VORTEX WAKE PHENOMENA 
Clinton E, Brown Mar. 1973 33 p refs 
(Contract F44620-71-C-0080; AF Proj. 978 1) 

(AD-758893; TR-7115-2; AF0SR-73-0567TR) Avail: NTIS 
CSCL 14/2 

The basic differences between tests in air and in water are 
discussed relative to the study of aircraft vortex wake phenomena. 
It is shown that use of large ship model basins is valid for 
simulation up to critical Mach numbers of flight. Free surface 
interference is shown to be negligible for tests made at sufficient 
towing depths and is avoided at typical towing speeds. Effects 
of Reynolds number mismatch on the test results is analyzed 
and it is concluded that wing profile drag coefficients should be 
matched between full and mode) scale. Consideration is given 
to the problem of stopping and starting disturbances in towed- 
model testing. (Author Modified Abstract) GRA 


N73-26306# lllinoie Inst, of Tech., Chicago, Dept, of Machanica, 
Mechanical and Aerospace Engineering. 

CONFINED MIXINQ OF MULTIPLE JETS 
G. Fabrit and Andrew A. Pejer Nov. 1972 27 p rafa 
(Contract F44e20-69*C-0022; AF Proj. 7921) 

(A6-7B8838; THEMIS-nT-R72-10-Nov«72: 

AF0SR-73-0691TR) Avell: NTIS CSCL 20/4 

The study deals with the transfer of kinatlc energy from an 
array of primary jets to a surrounding secondary stream. It 
explores the basic features of such flows end examines to what 
extent the results of single jet research may be applied to multiple 
jet configurations. It presents an analytical technique for 
estimating the performance of multiple jets and examines in a 
special multiple - jet teat facility the validity of the aaaumptlona 
used in the analysis. (Author Modified Abstract) GRA 


N73-25441^ Office of the Secretary of Transportation, 
Washington, D.C. 

JOINT ATMOSPHERIC MODELING AND CHEMICAL 
DYNAMICS WORKSHOP 

Reynold Greenstone, ed. end Robert L. Underwood, ed. Nov. 
1972 57 p refs Conf. held at Gaithersburg, Md„ 12-13 Sep. 
1972 

(PB-2 141 00/0; DOT-TST-90‘2) Avail: NTIS HC $3.00 CSCL 
04A 

On 12-13 September 1972, the Department of Transportation 
sponsored a joint atmospheric modeling and chemical dynamice 
workshop. Concerns of the workshop were to establish a chemical 
kinetics and atmospheric dynamics data base for use in 
computational models that would be used to assess possible 
climatic effect due to a projected fleet of high-altitude aircraft. 
New reaction rate data were reported; models were described; 
and some predictions of climatic effects were made. Areas needing 
further work were defined. The report summarizes these 
findings. Author (GRA) 


N73-25489j(f Boeing Aerospace Co„ Seattle. Wash. Research 
and Engineering Div. 

COCKPIT AND CONTROL: DISPLAY DESIGN CRITERIA 


FOR TACTICAL STOL AND V/STOL AIRCRAFT Technical 
Report, 1 Jul. 1971-1 Mar. 1972 

Joseph S. Musgrave Nov. 1972 1 55 p refs 
(Contract F3361 5 7 1 -C-1 832: AF Proj. ADP-643A) 
(AD-758787; D180-14635-1 ; AFFDL-TR-72-72) Avail: NTIS 
CSCL 01/4 

The unique performance characteristics of the advanced STOL 
and V/STOL aircraft require a review and analysis of the cockpit, 
display, and control design requirements. The report presents an 
analysis resulting in requirements based upon detailed descriptions 
of a now STOL and V/STOL tactical transport operating in a 
severe tactical environment. Each item established as a cockpit 
requirement is the result of a traceable line of development that 
starts with the new airplane operating requirements and proceeds 
in directions determined by the capabilities of both hardware 
and humans. The end product of this analysis is a definition of 
cockpit display and control requirements based on the new 
operational needs rather than following the general tendency to 
use conventional cockpit displays and controls in new aircraft. 
(Author Modified Abstract) GRA 

N73-25532|(( Sattelle Columbus Labs., Ohio. 

APPUCATION OF HOT-ISOSTATIC PRESSING, HYDRO- 
STATIC EXTRUSION, AND DEFORMABLE-DIE TUBE 
TAPERING PROCESSES TO PRODUCTION OF TITANIUM- 
6AI-4V TAPERED TUBES 

George E. Meyer, George H. Harth, Jerry A, Houck, and Tom 
G. Byrer Feb. 1973 87 p refs 

(Contract DAAJ02-71 -C-0038; DA Proj, 1 FI -62208-A-l 70) 
(AD-759504; USAAMRDL-TR-72-7 1 ) Avail: NTIS CSCL 
13/8 

The report presents the results of an investigation to determine 
the potential of hot-isostatic pressing, hydrostatic extrusion, and 
deformable-die processes for the production of low-cost Ti-6AI-4V 
titanium helicopter rotor blade spars. GRA 


N73-25653*j|/ Massachusetts Inst, of Tech., Cambridge. Decision 
and Control Sciences Group, 

CONTROL OPTIMIZATION, STABILIZATION AND COM- 
PUTER ALGORITHMS FOR AIRCRAFT APPLICATIONS 
Status Report, 1 Jan. - 1 May 1973 
S. K. Mittar Mar. 1973 36 p refs 
(Grant NGL-22-009-124; MIT Proj. DSR 76265) 

(NASA-CR-1 33002; SR- 14; ESL-SR-494) Avail: NTIS HC 
$4.00 CSCL 12A 

Computationally useful algorithms are considered that can 
aid the control engineer in designing systems control in linear 
time invariant dynamics for aircraft applications. Structural aspects 
of system identification, matrix parameterization, and the effect 
of feedback on identifiability of systems. Adaptive and stochastic 
control model constructions are projected, and a method for 
approximate identification of aircraft characteristics and sub- 
sequent generation of control signals is outlined. G.G. 


N 73-25677)1/ National Weather Service, Silver Spring, Md. 
Techniques Development Lab.' 

AUTOMATED PROBABILITY FORECASTS OF CEILING AND 
VISIBILITY BASED ON SINGLE STATION DATA Final 
Report 

Richard L Crisci and Frank Lewis Feb. 1973 68 p refs 
(Contract 00T-FA67WAI- 1 31 ) 

(FAA-RD-73-13) Avail: NTIS HC $5.50 

A set of computer programs was developed to produce 
multiple linear regression equations for predicting the probability 
of specified ceiling and visibility categories at air terminals. The 
equations were based upon weather observations made solely 
at the terminal and were derived with the REEP screening 
technique from 329 possible predictors. The programs accepted 
raw data in a standard format, and a complete set of prediction 
equations for five time projections was produced for each of 50 
stations in a single computer run. The accuracy of forecasts 
generated by the equations was evaluated for 20 terminals. 
Three measures of accuracy were used to compare the objective 
forecasts to persistence and climatology. The equations were 
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superior for the P-score and the Alfen utility score, but for percent 
corrrect, persistence was better than the equations for the 4-hour 
forecast and climatology was about as good as the equations 
at 10 and 16 hours. Author 


N73-25682^ Stanford Research Inst.. Menlo Park. Calif. 

LIDAR EVALUATION OP FOG DISSIPATION TECHNIQUES 
Final Report, 10 Nov. 1971 - 30 Nov. 1972 
William Viezee. John Oblanas, and Ronald T. H. Collis Feb. 
1973 123 p refs 

(Contract FI 9628-72-C-001 8: ILIR Proj. 9-71; SRI Proj. 1597) 
(AD-758767: AFCRL-TR-73-0052) Avail: NTIS CSCL 04/2 
During July 1972. laser radar (lidar) observations were made 
by Stanford Research Institute in support of a thermal fog 
dissipation program conducted by the Air Force at Vanden- 
berg AFB. The program was designed to test the merging heat 
plume concept as a practical and efficient method of warm-fog 
dispersal. The ground-based heating system consisted of 213 
liquid propane burners arranged in four lines perpendicular to 
the prevailing wind direction. The heat tests (conducted whenever 
fog reduced the horizontal visibility to less than 1/2 mil© 
(800 m)) consisted to lighting various rows of burners at various 
burner intensities and spacings under various meteorological 
conditions (primarily wind speed variations). Profiles of at- 
mospheric backscatter vs. range were observed with a ruby lidar 
at a point downwind from the ground-based heating system by 
firing every three seconds while scanning in a vertical plane 
normal to the wind. The observations are described and discussed 
in terms of their significance to demonstrating the operational 
feasibility of using lidar to document fog modification. (Author 
Modified Abstract) 


(Contracts DOT-FA72WAI-261 : FI 9628-73-0-0002) 
(FAA-RD-73-48) Avail: NTIS HC $7.75 

Development of a Discrete Address Beacon System I DABS} 
is reported. Included in the report are brief reviews of; DABS 
link design modulation and interference studies; transponder 
design-cost studies; ATCRBS transponder tests; transponder 
arttenna/airframe pattern measurements; and sensor monopulse 
antenna -processor studies. Also included are the results of studies 
pertaining to: interrogation scheduling the rotating antenna 
equipped sensor; aircraft tracking/correlation at the sensor and 
at the SCP: protocol for extended length messages; use of DABS 
sensors in various system configurations; Synchro-DABS 
scheduling constraints; and sensor rtetting and siting. A status 
report on the implementation of the Lincoln Laboratory DABS 
Experimental Facility and a review of planned direction finding 
experiments is included. Author 


N73-25702jj( National Aviation Facilities Experimental Center, 
Atlantic City. N.J. 

THE 1972 SEMINAR ON OPERATIONAL PROBLEMS OF 
THE AIR TRAFFIC CONTROL RADAR BEACON SYSTEM 

Apr. 1973 257 p Seminar held at Atlantic City. 8-11 Feb. 

1972 

(FAA-NA-72-80) Avail: NTIS HC $15.00 

The proceedings of a conference on the operational problems 
of the air traffic control beacon system are reported. The subjects 
discussed are: (1) problems of broken targets in display devices. 
(2) emergency false alarm difficulties. (3) electromagnetic 
interference. (4} false targets, and (5) missing and fading targets. 
Recommendations to control or eliminate the air traffic control 
problems are included. Author 


N73-26699 Stanford Univ., Calif. 

IMPROVED NAVIGATION BY COMBINING VOR/DME 
INFORMATION WITH AIR OR INERTIAL DATA Ph.D. 


Thesis 

John Charles Bobick 1972 154 p 

Avail: Univ. Microfilms Order No. 72-30594 

The primary navigation aid for civil aircraft is the VOR/DME 
system. Using VOR and DME measurements, bearing and range 
relative to a fixed ground station can be determined onboard 
the aircraft. Reductions In air traffic congestion and air controller 
workloads can be realized by combining VOR/DME information 
(from one or two stations) with data from an inertial navigation 
system by means of a maximum likelihood filter. It was found 
that the addition of air data to the information from two VOR/DME 
stations yields large factors of improvement in RMS position 
accuracy over the use of a single VOR/DME station, roughly 
15 to 20 for the air data case and 25 to 35 for the inertial 

Dissert. Abstr, 


N73-25703^ Federal Aviation Administration, Washington, D.C 
Office of Systems Research and Development Service. 

ENGINEERING AND DEVELOPMENT PLAN: PERFORM- 

ANCE ASSURANCE 

May 1973 32 p 

(FAA-EO-21-2) Avail; NTIS HC$3.75 

The development activities that are being pursued to enhance 
overall performance assurance of all air traffic control and 
navigation facilities within the National Airspace System (NAS) 
are described. The plan provides detailed information on the 
objectives, goals, program structure, technical approach, resources, 
and possible Implementation, as well as. general discussions which 
emphasize the rationale and philosophy which dictates the course 
of action. This plan is indicated on the basic assumption that 
improvements and efficiencies in the current methods and concept 
of facility performance assurance are Imperative in the face of 
continuing facility expansion, maintenance workforce freezes and 
economy drives. Author 


^73*25700^ National Aviation Facilities Experimental Center, 
Atlantic City, N.J. 

AUTOMATED SELECTION OF VOR, ILS, AND TACAN/OME 
FREQUENCIES Final Report, Jan. 1965 - Feb. 1972 
T. Steger and R. Johnson May 1973 75 p 
(FAA-NA-73-4; FAA-RO-73-53) Avail: NTIS HC$5.75 

A computer program developed to automate the selection 
of VOR. ILS, and Tacan/DME frequencies is presented. It includes 
a thumbnail sketch of the need for such a capability and describes: 
the program logic involved for this problem; the advantages of 
automatic frequencies selection in general: and some possible 
future applications. The results of an operational evaluation are 
highlighted and among other conclusions it was concluded the 
complete program offers a savings in time with no sacrifice In 

Author 

N73-25701^ Lincoln Lab., Mass, Inst, of Tech., Lexington. 

DEVELOPMENT OF A DISCRETE ADDRESS BEACON 
SYSTEM Quarterly Technical Summary, 1 Jan. • 31 Mar. 
1973 

1 Apr. 1973 115 p refs 


N73-2B705^ Champlain Technology, Inc., West Palm Beach. 
Fla. 

VERTICAL AREA NAVIGATION SYSTEM ANALYSIS Final 
Report 

E. H. Bolz and E. D. McConkey Sep, 1972 180 p refs 
(Contract DOT-FA72WA-2B31 ) 

(FAA-RD-72-125) Avail: NTIS HCS11.00 

An analysis and digital computer simulation of the operational 
and performance aspects of vertical area navigation (VNAV) 
systems is presented. A sensitivity analysis was performed relating 
each of the various error elements of various levels of VNAV 
system complexity and cost to the overall system use accuracy. 
A parallel investigation was made of the procedural and operational 
impacts of several categories of user aircraft operating under a 
variety of external environmental conditions. Author 


N73-25710*j(( National Aeronautics and Space Administration. 
Ames Research Center, Moffen Field, Calif. 

PILOT'S MANUAL FOR AUTOMATED 4D GUIDANCE 
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SYSTEM 

Heinz Erzbergsr and Thomas Pecsvaradi Apr. 1973 43 p refe 
{NASA-TM-X 62233) Avail: NTIS HC $4 25 CSCL 17G 

Operational procedures and modes of an experimental 4D 
guidance system are described from the pilot's point of view. 
The system consists of the experimental avionics equipment 
referred to as STOLAND and a specially developed software 
package for the STOLAND digital computer. A capture mode of 
the system provides arrival time control and automatic tracking 
of the 4D flight path from any feasible Initial aircraft state to 
any waypoint. Precise arrival time at a waypoint is achieved by 
means of speed control or, if large delays are required, by path 
stretching. Continuous recomputation and display of the capture 
flight path prior to engaging the system permits the pilot to 
determine the exact moment for terminating a holding or path 
stretching maneuver in order to achieve a specified arrival time. 

Author 


N73-25711# Royal Aircraft Establishment. Farnborough 
(England). 

A COMPREHENSIVE AIRPORT COMMUNICATION SYSTEM 

(CACS): FEASIBILITY STUDY 

M. E. Smith Nov. 1972 93 p 

(RA6-TR 72133: BR-32587I Avail: NTIS HC $6.75 

A survey was conducted of the need for computer-based 
data communications and/or processing facilities at a major civil 
airport. This survey revealed an imbalance in the current 
development of such facilities within civil aviation which is to 
the detriment of the airport and which, if not redressed, will 
limit the advantage to be derived from those facilities already in 
operation or under development. A proposal is made for a system 
comprising data communication and processing facilities that is 
intended to enable the airport to participate fully in future 
developments of civil aviation automation. The proposal is made 
in varying depth for the various aspects of the overall system: 
groat consideration was given to the requirements of the airport 
ATC where the need for improved communications is thought 
to be the most pressing. Author (ESRO) 

N73-25713^ Boeing Commercial Airplane Co.. Seattle. Wash. 
CONTROL^OISPLAY TESTING REQUIREMENTS STUDY. 
VOLUME 1 Final Report. 24 Jan. - 24 Aug. 1972 
D. L, Parks, D. M. Fadden. and J. R. Fries Wright- Patterson 
AFB. Ohio AFFDL Jan. 1973 184 p refs 
(Contract F33615-72-C-1663; AF Pro). 404L) 

(AD-758791: D6-601 62-VoM ; AFFDL-TR-1 21-Vol-l) Avail: 
NTIS CSCL 17/7 

Control-display lest development requirements are defined 
for the microwave landing system portion of the Air Force 
Advanced Landing System Program. Included are individual test 
plans, a test integration plan, and program schedules. The 
approach to deriving test requirements is outlined, including results 
of surveys and analyses covering the microwave landing system. 
Air Force users, and landing display systems, and the system 
analyses to define basic data requirements and to collate system 
user data based on functional flows and action-information 
requirements. Details of plan development and supporting data 
are presented as reference material for use in subsequent test 
design and test program conduct and for trade data to support 
on-line decisions. Author (GRA) 


N73*26714^ Boeing Commercial Airplane Co.. Seattle. Wash. 
CONTROL-DISPLAY TESTING REQUIREMENTS STUDY. 
VOLUME 2 Final Report. 24 Jan. - 24 Aug. 1972 
D. L Parks, D, M. Fadden. and J. R. Fries Wright- Patterson 
AFB, Ohio AFFDL Jan. 1973 131 p refs 
(Contract F33615-72-C-1663: AF Proj. 404L) 

(AD-758792; D6-60162-1-VoI- 2: AFFDL-TR-121 -Vol-2) Avail: 
NTIS CSCL 17/7 

As an appendix to volume 1 of the Control -Display Testing 
Requirements Study, the report contains two appendixes relevant 
to control-display-pilot factor testing for the Air Force in the 
Microwave Landing System (MLS) Program: Appendix (--Facilities: 


Facility resource summaries covering resources available or 
negotiable for Air Force use in the M LS test program, and Appendix 
2-Derivation of Action-Information Requirements: These 

requirements are based on a systems analysis covering approach 
functions, required actions, and resulting information require- 
ments. Author (GRA) 


N73-2S7^5§ Lincoln Lab.. Mass, Inst of Tech,, Lexington. 

THE ROLE OF AN AIRBORNE TRAFFIC AND SITUATION 
DISPLAY IN THE EVOLVING ATC ENVIRONMENT 

Richard W, Bush and Herbert G Weiss 1 May 1973 363 p 

refs 

(Contract CON -A AC-7 1-02) 

(PB-215714/7) Avail; NTIS HC $9.00 CSCL17G 

The report summarizes the results of a study to investigate 
the role of an Airborne Traffic and Situation Display (ATSD) in 
the evolving air traffic control environment. While the concept 
of displaying traffic information in the cockpit has been under 
discussion for more than two decades, only in recent years has 
it been possible to provide an aircraft-centered display of pertinent 
information with acceptable quality and cost. The Aviation Advisory 
Commission initiated this study to determine if the performance 
of the overall ATC system would be enhanced by permitting a 
pilot with an ATSD to perticipate more effectively in the ATC 
function. Author (GRA) 


N73-26718|)l Naval Research Lab., Washington, D C. Electromag- 
netic Propagation Branch. 

OMEGA IN THE ARCTIC Interim Report 
John W. Brogden Apr. 1973 18 p refs 

(AD-759009; NRL-MR-2575) Avail: NTIS CSCL 17/7 

The Federal Aviation Administration (FAA) is sponsoring a 
program at the Naval Research Laboratory to investigate the 
effects of polar cap absorption events (PCA). and other propagation 
anomalies, on the Omega Navigation System when used in the 
high latitude regions. There is Interest by FAA in this area 
because of the so-called polar routes of the commercial air lines. 
Preliminary results presented show the effects of two PCA events.- 
One of these produced a phase advance of 50 CELS for the 
10.2 kHz Norway- Hawaii transmissions as received in Washing- 
ton. D C, (Author Modified Abstract) GRA 


N73-25719/|( Air Force Flight Dynamics Lab.. Wright- Patterson 
AFB. Ohio. 

ANALYSIS OF DATA RATE REQUIREMENTS FOR LOW 
VISIBILITY APPROACH WITH A SCANNING BEAM 
LANDING GUIDANCE SYSTEM Technical Report, Aug. 
1969 - 1 Jul. 1972 

James D. Dillow. Paul R. Stolz. and Meyer D. Zuckerman Feb. 
1973 173 p refs 
(AF Proj. 8219) 

(AD-758786: AFFDL-TR-71-177) Avail: NTIS CSCL 17/7 
Data rate requirements for low visibility approach with a 
sample data measurement of glideslope deviation are investigated 
analytically. A window is defined by specifying certain allowable 
deviations in the aircraft motion variables which are acceptable 
for continuation of the landing at a 1 00-ft-decision altitude. The 
approach performance Is defined as the probability of missing 
the window, which corresponds to the probability of a missed 
approach. The landing approach process is modeled by a system 
of stochastic differential equations, which account for the 
aircraft dynamics, atmospheric disturbances, guidance errors, and 
data rate. The flight control system Is modeled by a state 
estimator and a state feedback matrix which is optimized so as 
to minimize the probability of a missed approach subject to rms 
constraints on control activity. (Author Modified Abstract) GRA 


N73-25734*^^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

ANALYTICAL EVALUATION OF JET NOISE SOURCE 
LOCATION TECHNIQUE UTILIZING AN ACOUSTICALLY 
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HARD BAFFLE WITH APERTURE 

Thomas D. Norum and Edward P. McDaid Washington Jun. 
1972 24 p refs 

(NASA-TN-D-7229: L-8739) Avail: NTIS HC $3.00 CSCL 
20A 

An analytical investigation was conducted on the experimental 
technique that uses shielding by an acoustically hard baffle to 
determine the location of noise sources in a Jet. The jet exhausts 
through a circular hole in the baffle and the radiated acoustic 
power is considered to be generated by a distributed source 
along the jet axis. It is found that the effect of the baffle on 
the radiated power can be neglected only when the size of the 
source is on the order of a wavelength of the emitted sound or 
larger. Since noise sources in a jet are compact, the experimental 
technique is insufficient to identify these sources. Author 


N73‘25737# Transportation Systems Center, Cambridge. 
Mass. 

AMBIENT NOISE LEVEL MEASUREMENTS IN PROPOSED 
FLORIDA AIRPORT AREA Final Report 
Robert W. Quinn Dec. 1972 106 p 
(Contract DOT OS-307J 

(PB-214459/0; DOT-TSC-OST-72-1 9) Avail: NTIS HC $3 00 
CSCL 13B 

Measurement results made at ten locations near the three 
remaining sites being studied for the south Florida regional airport 
are reported. Tabulated data display a summary of the measured 
noise levels at each location expressed as noise levels exceeded 
1. 10. 50, 90 and 99 percent of the time in A-weighted decibels. 
The standard deviation, minimum and maximum A-weighted levels 
are also tabulated. Author (GRA) 


N73-25S14^ Naval Research Lab.. Washington, D.C. 

FLAMMABILITY PROPERTIES OF HYDROCARBON FUELS, 
PART 4: THE SIGNIFICANCE OF FLASH POINT AS AN 
INDICATOR OF THE FLAMMABILITY HAZARD OF HYDRO- 
CARBON FUELS Interim Report 

W, A. Affens, G. W, McLaren, and H. W. Carhart 6 Mar. 1973 
1 4 p refs 

(NRL Proj. C01-03; SR024O2O1) 

(AO-758643; NRL-75491 Avail: NTIS CSCL 21/4 

The significance of flash point as a measurement of 
flammability hazard of flammable liquids and multicomponent 
solutions and its experimental determination were evaluated. 
Experimentally determined flash points were found to be in 
good agreement with values which were calculated from 
theoretical principles. The results confirm that liquid hydrocarbon 
solutions follow the laws of Dalton, Raoult. and LeChatelier 
governing the vapor pressure, composition, and flammability limits 
above a liquid of two or more components, and also confirm 
the concept of flash point as that temperature at which the 
vapor concentration above a liquid is equal to that at its lower 
flammability limit. Author (GRA^ 


N73-25816*^ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

CONTROLLED SEPARATION COMBUSTOR Patent 
Application 

Albert J. Juhasz and Richard N. NIedzwiecki. inventors (to NASA) 
Filed 24 May 1973 22 p 

(NASA'Case-LEW-11593-t; US’Patent-Appl-SN-363691) Avail 
NTIS HCS3.25 CSCL 21 E 

A short annular combustor is described which utilizes diffuser 
bleed to control the airflow distribution in a gas turbine engine 
at various operating conditions. This technique improves the 
performance of a gas turbine engine at idle, takeoff, cruise, and 
altitude relight operating conditions by varying the combustor 
airflow distribution using non-mechanical means. NASA 

N73-25817*j(l National Aeronautics and Space Administration. 
Ames Research Center. Moffett Field, Calif. 

ANALYTIC AND EXPERIMENTAL PERFORMANCE OF TWO 


ISENTROPIC MIXED COMPRESSION AXISYMMETRIC 
INLETS AT MACH NUMBERS 0.8 TO 2.65 

Donald B. Smeltzer and Norman E. Sorensen Washington Jun 
1973 57 p refs 

(NASA-TN-D-7320; A-46751 Avail: NTIS HC $3.00 CSCL 
21E 

A mixed compression axisym metric inlet model with a capture 
diameter of 50 cm was tested at Mach numbers ranging from 
0.8 to 2.65 at 0 deg angle of attack and a constant total 
pressure of approximately 1 atm. Analytical methods accounting 
for the effects of both viscous and invisdd flows and incorporating 
empirical bleed discharge coefficients were used in the procedure 
for designing the inlet contours and the bleed system. Experimental 
results are compared with analytic predictions and are also 
compared with results from earlier tests of an inlet with the 
same internal contours but with a bleed system developed by 
cut and try methods In the wind tunnel. With the bleed 
configuration predicted by the design procedure, maximum total 
pressure recovery at the engine face at the design Mach number 
of 2.65 was 93 percent, with a total pressure distortion less 
than 10 percent. Corresponding bleed mass flow was ap- 
proximately 7.5 percent, which was about 1 .3 percent less than 
predicted. At lower supersonic Mach numbers, pressure recovery 
and bleed were generally lower and distortion generally higher. 

Author 

N73-25818*^ Pratt and Whitney Aircraft, West Palm Beach, 
Fla. Research and Development Center. 

SINGLE STAGE EXPERIMENTAL EVALUATION OF TAN- 
DEM-AIRFOIL ROTOR AND STATOR BLADING FOR 
COMPRESSORS. PART 4: DATA AND PERFORMANCE 

FOR STAGE B 

J, A. Brent and J. G. Cheatham 15 Jun. 1973 273 p refs 

(Contract NAS3-11158) 

(NASA-CR-121145: FR-5083-Pt-4) Avail: NTIS HC $16.75 
CSCL 21 E 

Stage B. composed of tandem-airfoil rotor B and stator B, 
was tested with uniform inlet flow and with hub radial, tip radial 
and 90 degree one-per-revolution circumferential distortion of 
the inlet flow as part ‘ of an overall program to evaluate the 
effectiveness of tandem airfoils for increasing the design point 
loading capability and stable operating range of rotor and stator 
blading. The results of this series of tests provide overall 
performance and blade element data for evaluating. (1) the 
potential of tandem blading for extending the loading limit and 
stable operating range of a stage representative of a middle 
stage of an advanced high pressure compressor, 12) the effect 
of loading split between the two airfoils in tandem on the 
performance of tandem blading, and (3) the effects of inlet flow 
distortion on the stage performance. The rotor had an inlet hub/tip 
ratio of 0.8 and a design tip velocity of 757 ft/sec. With uniform 
inlet flow, rotor 5 achieved a maximum adiabatic efficiency of 
08.4% at design equivalent rotor speed and a pressure ratio of 

I. 31. The stage maximum adiabatic efficiency at design equivalent 
rotor speed with uniform inlet flow was 82.5% at a pressure 
ratio of 1.28. Tip radial and circumferential distortion of the 
inlet flow caused substantial reductions- in surge margin. Author 

N73-25819j(^ Cranfield Inst, of Technology (England). 

THE DESIGN OF A SHAFT CROSS COUPLING SYSTEM 
FOR THE ENGINES OF AN STOL AIRCRAFT 

J. Webb Oct. 1972 15 p refs 
(Cranfield-Aero-14) Avail; NTIS HC $3.00 

The design of a system for mechanically cross coupling the 
engines of a STOL transport aircraft was studied, with emphasis 
on the initial .design problems of selecting the operating speed 
and assessing the weight of the system. It was found that a 
minimum weight system will exist where by the speed limitations 
brought about, by the shaft support and other bearings will 
determine the admissable weight of the system as a whole 

Author 

N73'25822*^ National Aeronautics and Space Administration, 
Lewis Research Center. Cleveland,- Ohio. 

CALCULATED PERFORMANCE MAP OF A 4 1/2-STAGE 
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16,0 CENTIMETER <5.9 INCH) MEAN DIAMETER TURBINE 
DESIGNED FOR A TURBOFAN SIMULATOR 

Charles A. Wasserbauer Washington Jun. 1973 14 p ref 

(NASA TM-X-2822; E-7403) Avail: NTIS HC $3.00 CSCL 
21E 

The overall performance of an existing high*ratio turbine is 
calculated analytically over a range of speed and pressure ratio 
In order to determine its capability for other applications. The 
analytical performance covers a speed range from 50 to 120 
percent of design and a pressure ratio range from 5.0 to 35.0. 
The turbine was designed for a 50.8 centimeter 120.0 in.) tip 
diameter turbofan simulator. Computed results are compared with 
the experimental turbine data obtained from testing three fan 
configurations with the turbofan simulator in air. The comparison 
indicates good agreement over the range of speeds and pressure 
ratios covered by the experimental data. Author 


N73-25623*^ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

EXPERIMENTAL COLD-FLOW EVALUATION OF A RAM AIR 
COOLED PLUG NOZZLE CONCEPT FOR AFTERBURNING 
TURBOJET ENGINES 

David M. Straight and Douglas E. Harrington Washington Jun. 
1973 25 p refs 

INASA-TM X-281 1: E-7387) Avail: NTIS HC $3.00 CSCL 
21E 

A concept for plug nozzles cooled by inlet ram air is presented. 
Experimental data obtained with a small scale model, 21.59*cm 
(8.5-in,| diameter, in a static altitude facility demonstrated high 
thrust performance and excellent pumping characteristics. Tests 
were made at nozzle pressure ratios simulating supersonic cruise 
and takeoff conditions, Effect of plug size, outer shroud length, 
and varying amounts of secondary flow were investigated. 

Author 


N73-25824*j{l National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

TERMINAL SHOCK POSITION AND RESTART CONTROL 
OF A MACH 2.7, TWO-DIMENSIONAL, TWIN DUCT MIXED 
COMPRESSION INLET 

Gary L. Cole, George H. Neiner, and Robert J. Baumbick 
Washington Jun. 1973 44 p refs 

(NASA-TM-X-2818: E-7223) Avail: NTIS HC $3.00 CSCL 
21E 

Experimental results of terminal shock and restart control 
system tests of a two-dimensional, twin-duct mixed compression 
inlet are presented. High -response (1 10-Hz bandwidth) overboard 
bypass doors were used, both as the variable to control shock 
position and as the means of disturbing the inlet airflow. An 
inherent instability in inlet shock position resulted in noisy feedback 
signals and thus restricted the terminal shock position control 
performance that was achieved, Proportional-plus-integral type 
controllers using either throat exit static pressure or shock position 
sensor feedback gave adequate low-frequency control. The inlet 
restart control system kept the terminal shock control loop closed 
throughout the unstart-restart transient. The capability to restart 
the inlet was non limited by the inlet instability. Author 


N73-2S829*# National Aeronautics and Space Administration, 
Lewis Research Center. Cleveland, Ohio. 

LOW-SPEED WIND TUNNEL INVESTIGATION OF THE 
AERODYNAMIC AND ACOUSTIC PERFORMANCE OF A 

translating-centerbody choked-flow inlet 

Brent A. Miller and John M. Abbott Washington Jun. 1973 
32 p refs 

lNASA-TM-X-2773; E-73721 Avail: NTIS HC $3.00 CSCL 
21E 

Low-speed wind-tunnel tests were conducted to determine 
the effects of free- stream velocity and incidence angle on the 
aerodynamic and acoustic performance of a translating centerbody 
choked-flow inlet. The inlet was sized to fit a 13.97 cm diameter 


fan with a design weight flow of 2.49 kg/sec. ' Performance 
was determined at free-stream velocities to 45 meters per second 
and incidence angles of 0 deg to 50 deg. The inlet was 
operated in both the choked and unchoked modes over a range 
of weight flows. Measurements were made of inlet total pressure 
recovery, flow distortion, surface static pressure distribution, and 
fan noise suppression. In the choked mode, increasing incidence 
angle tended to reduce the amount of inlet noise suppression 
for a given amount of inlet suction. This tendency wasxovercome 
by applying sufficient inlet suction to increase the flow Mach 
number At 45 meters per second free-stream velocity, at least 
22 decibels of suppression were measured at 35 deg incidence 
angle with a total pressure recovery of 0.985. Author 


N73-25834/{/ Ultrasystems, Inc., Irvine, Calif. 

INSTABILITY AND NOISE GENERATION IN AIR BREATH- 
ING PROPULSION SYSTEMS Interim Progress Report, 
1 Jun. 1971 - 31 May 1972 
J. J. Tyson Jan. 1973 48 p refs 
(Contract F44620-71 -C-0104; AF Proj. 9711) 

(AD-758890; AFOSR-73-0565TR) Avail. NTIS CSCL 21/5 
The report presents the progress of research accomplished 
on instability and noise generation in airbreathing propulsion 
systems during the period 1 Jun 1971 to 31 May 1972. During 
this period the focus has bean on the theoretical delineation of 
various possible afterburner instability mechanisms. A literature 
review was made of other investigations of mechanisms 
whereby energy is pumped from the combustion process into a 
standing or traveling wave system within the combustor cavity. 
A theoretical analysis was initiated based on a periodic vortex 
shedding model. It is hypothesized in this model that vorticity 
is shed in an oscillatory manner from the flame holder at a 
frequency consistent with the cavity resonance. (Author Modified 
Abstract) G R A 


N73-25835^ Advanced Technology Labs., Inc.. Jericho, N.Y. 
TIME-DEPENDENT SUBSONIC DIFFUSER ANALYSIS 
Technical Report, 1 Oct, 1971 - 31 Jul. 1972 
John Erdos and John Ranlet Dec. 1972 75 p refs 
(Contract F3361 5-72-C-1089: AF Proj. 1476) 

(AO-758803; AFFDL-TR-72-148) Avail: NTIS CSCL 21/5 
A mathematical model of the time-dependent flow in the 
subsonic diffuser section of an external compression, supersonic 
inlet is described. The flow is divided, in standard fashion, into 
inviscid and boundary layer components. The inviscid flow is 
assumed to be two dimensional (i.e., axisymmetric) as well as 
time-dependent, and the region considered extends from the inlet 
terminal shock to the engine face. A finite-difference technique 
for solution of the inviscid flow is developed utilizing a moving, 
polar coordinate system attached to the shock for the exterior 
flow field and a fixed, rectilinear system for the interior flow 
field. The boundary conditions consist of the inlet flow conditions 
upstream of the terminal shock and the pressure distribution at 
the engine face; either a steady, transient or periodic solution 
can be sought depending on the imposed boundary conditions. 
Both laminar and turbulent boundary layers have been considered. 
(Author Modified Abstract) GRA 


N73-26837jj( Air Force Systems Command, Wright- Patterson 
AFB, Ohio. Foreign Technology Div. 

THE MANUFACTURE OF THE BASIC PARTS OF AIRCRAFT 
ENGINES 

M. 1, Evstigneev and I. A. Morozov 31 Jan. 1973 663 p 

refs Trans), into ENGLISH of the mono. "Izogotovlenie Osnovnykh 
Detalei Aviatvigatelei" Moscow, Izd-vo Mashinostroyeniye, 1972 
p 1-478 

(FTO Pro). 60108; FTO Pro]. T72-01-40) 

(AD-759577: FTO MT-24-1 460-72) Avail: NTIS CSCL 21/5 
In the book, which is an educational aid for students of 
aviation higher educational institutes and schools, ere discussed 
the technological processes of manufacture of the critical parts 
of engines of flight Vehicles. Their structural features, technical 
specifications for manufacture and materials, the structure of 
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technological processes, the methods of carrying out basic 
Operations, methods and means of control are examined. 
Information Is given on the technology of manufacture of parts 
from plastics and refractory materials. Author (GRA) 


N73-25926^ Army Engineer Waterways Experiment Station. 
Vicksburg, Miss. Soils and Pavements Lab. 

STRENGTHENING OF KEYED LONGITUDINAL CONSTRUC< 

TION JOINTS IN RIGID PAVEMENTS Final Report, Apr. 

1971 - May 1972 

R. W. Grau Aug. 1972 126 p 

(Contracts DOT-FA7 1 WAI-2t8; F29601 -7t-X-0007) 

(FAA-RD-72-1061 Avail: NTIS HC $8.50 

The performance of keyed and doweled longitudinal construc- 
tion joints In rigid airfield pavement under mutiple wheel heavy 
gear loadings (MWHGL) was investigated along with the feasibility 
of strengthening existing keyed longitudinal joints. Results from 
the study show that; (ij performance of keyed joints on 
medium-strength foundations is marginal; (2) it is feasible to 
Strengthen the keyed joints in existing rigid pavements that are 
founded on low- to medium-strength materials and are in good 
condition if the airfield is scheduled for MWHGL aircraft traffic: 
(3) keyed longitudinal construction joints in existing rigid 
pavements constructed on high-strength or stabilized soil 
foundations will probably perform satisfactorily under MWHGL 
aircraft traffic; (4) a sand-filter course beneath a pavement 
structure will be effective in minimizing subgrade pumping; (5) 
a 6-ln.-thick stabilized base course placed over a low-strength 
subgrade is very effective in increasing the load-carrying capacity 
of a 10-in, -thick nonreinforced PCC pavement; and (6) doweled 
longitudinal construction joints in rigid pavements constructed 
on loW", medium-, and high-strength subgrades performed 
satisfactorily under MWHGL traffic. Author 


N73'25966*# National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

FLOW THROUGH A WIRE-FORM TRANSPIRATION- 
COOLED VANE 

Albert Kaufman Washington Jun. 1973 26 p refs 
(NASA-TN-D-7341; E-7385J Avail: NTIS HC$3 00 CSCL 
20M 

Results of recent research to develop techniques for analyzing 
coolant flow in transpiration -coo led vanes are summarized. Flow 
characteristics of tha wire-form porous material are correlated: 
the effects on the flow characteristics of oxidation, coolant 
temperature, gas crossflow, and airfoil curvature are evaluated. 
An analytical method Is presented for predicting coolant flows 
and pressures in a strut -supported vane. Author 


N73-25972# Naval Ordnance Lab., White Oak, Md. 
INTERNAL BLAST DAMAGE MECHANISMS COMPUTER 
PROGRAM Final Report, Jun. 1971 ■ Feb, 1972 
James F, Proctor 31 Aug, 1972 1 18 p refs 
(AD-759002; NOLTR-72-231 1 Avail: NTIS CSCL 19/4 
A computer program has been developed at NOL that describes 
the shock end blast loading characteristics of the detonation of 
a high explosive projectile internal to an aircraft structure; both 
shock wave and confined-explosion gas preasure loads are 
considered. With certain modifications, the program can be 
made applicable to any internal explosion irrespective of the 
type of confining configuration, e g., a naval ship compartment, 
land vehicle, or building structure. Discussions are given on the 
general use and content of the program, the input options available 
in the code, and the technical aspects of the calculational 
methods used to determine shock loading functions, confined- 
explosion gas pressure, venting of the confined gases, and damage 
propagation to other areas of the aircraft. (Author Modified 
Abstract) 
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Concentration of OH and BO in IJ93-GE- 3 engine 
exhausts measured in situ by narrow-line DV 
absorption* 

fAIAA PAPEB 73-506] a73- 33546 

ACCELEBATED IlfB IBSTS 
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after delamination of acrylic sheet 
rAB-759349] H73-25084 

ACCELBBATIOl FBOTBCTIOH 

Inflated air bag head restraints for prevention of 
brain injuries due to whiplash acceleration 
during crash landings or ejection 

A7 3- 32 654 

ACCELBBATIOir S1BESSB3 (PH IS 10 LOOT) 

a method of determining spinal alignment and level 
of vertebral fracture during static evaluation 
of ejection seats* 

A73-32676 


ACCESS TIME 

Access requirements for offshore airports* 

A73-31529 


ACOUSTIC AXTEBHAXIOH 

The propagation and attenuation of sound in lined 
ducts containing uniform or 'plug* flow, 

£73-33944 


ACOUSTIC DUCTS 

Acoustic radiation from the end of a 

two-dinensional duct - Effects of uniform flow 
and duct lining. 

£73-32914 


The propagation and attenuation of sound in lined 
ducts containing uniforn or 'plug* flow. 

A73-33944 

ACOUSTIC FATIGUE 

Inlet duct sonic fatigue induced by the nultiple 
pure tones of a high bypass ratio turbofan. 

£73-33141 

ACOUSTIC HE1S0SBHBBT5 

acoustic generation and propagation in annular 
ducts of axial flow fans, discussing techniques 
for in-duct fan noise modal distribution 
measurement 

A73-32846 

Standard indoor method of collection and 

presentation of the bare turboshaft engine noise 
data for use in helicopter installations. 

(SAB ARP 12791 £73-33020 

Prediction and measurement of aircraft noise. 

£73-33133 

Inlet duct sonic fatigue induced by the multiple 
pure tones of a high bypass ratio turbofan. 

£73-33141 

Region of existence of frictional noise and 
experimental verifications 

£73-33215 

Acoustic measurements for large model 
engine-over- wing configurations with 
conventional and powered lift, various flap 
settings, and comparison with engine-under-wing 
aircraft 

r HASA-TH- 1-60246 ] H73-24070 

Oeasured noise level data for proposed airport 
sites in Florida 

( PB-214459/0) N73-25737 

ACOUSTIC FBOPAGATIOB 

Acoustic generation and propagation in annular 
ducts of axial flow fans, discussing techniques 
for in-duct fan noise modal distribution 
measurement 

£73-32846 

ACOUSTIC F50PEBTIBS 

Acoustic measurements for large model 
engine-over- wing configurations with 
conventional and powered lift, various flap 
settings, and comparison with engine-under- wing 
aircraft 

rHASA-TM-X-68246] N73-24070 

Effects of free stream velocity and incidence 

angle on aerodynamic and acoustic performance of 
translating centerbody choked flow inlet 
r RASA-TM-X- 277 3 ] N7 3-2 5 829 

ACBILIC BBSIBS 

Cyclic pressure tests of F-4 aircraft forward and 
aft canopies to determine safe service life 
after delanination of acrylic sheet 
[AD-7593491 H73-25084 

ADHESIVE BOHDIHG 

Adhesive bonding and structural integrity of short 
haul Fokker F-28 Fellowship aircraft 

M73-25061 

ABBIAL BECDHHAISSAHCB 

Design and performance of C band airborne data 
transmission system for aerial reconnaissance 
[AD-7591841 N73-25194 

ABBODIHAHIC BRAKES 

Mortar design for parachute election and 
deployment into alrstrean to decelerate 
spacecraft and aircraft pilot escape modules, 
estimating hardware weight and reaction load 
[AIAA PAPEB 73-459] A73-31445 

Computerized six degree of freedom parachute 
deployment model for predicting entry 
vehicle-decelerator dynamic response to 
aerodynamic forces and physical property changes 
[AIAA PAPER 73-460] A73-31446 
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ABB0DYQ&Q2C CHAB&CTEBISTICS 


5UBJBCT IHDBZ 


A dynamic and aerodynamic analysis of an 
articulated autorotor decelerator systeo. 
fAlAi PAPER 73-463] A73-31449 

Development and testing of ballute 

stabilizer/decelerators for aircraft delivery of 
a 500-lb munition. 

rilAi PAPER 73-485] A73-31467 

2BB0DTBAB1C CBABACTEHISTICS 

A 14.2-ft-Do variable-porosity conical ribbon 
chute for supersonic application. 

[AIAA PAPER 73-472] A73- 31456 

Russian book - Practical aerodynaioics of the An-24 

aircraft /2nd revised and enlarged edition/. 

A73-31547 

Optimal grid arrangement in vortek lattice method 
of lifting surface aerodynamic analysis, 
comparing numerical with Kernel function results 
for simple wing planforns 

A73-31746 

Calculation of the characteristics of tail fins in 
the vortical field of a wing 

A73-32819 

Experimental results in the case of the Bonveiler 
wave-rider in the subsonic, transonic, and 
supersonic range 

A73-33265 

Effect of rotor design tip speed on aerodynamic 
performance of a model VTOL lift fan under 
static and crossflow conditions. 

[ASHB PAPER 73-GT-2] A73-33480 

Investigation of the aerodynanic performance of 
small axial turbines. 

fASHB PAPER 73-GT-3] A73-33481 

Snail turbomachinerv compressor and fan 
aerodynamics. 

[ASHE PAPER 73-GT-6I A73-33484 

Aerodynamic study of a turbine designed for a 
small low-cost turbofan engine. 

[ASHE PAPER 73-GT-29] A73-33500 

Analysis of flow pattern on tapered, sweptback 
wing at Hach nuabers between 0.6 and 1.6 and 12 
degree angle of incidence 

r AEC-B/H-3271 1 H73-24004 

numerical analysis of aircraft rolling performance 
and effect of cross-coupling of lateral and 
longitudinal motions 

rABC-E/M-3349] H73-24010 

Development of method for calculating downvash 
interference and longitudinal stability of 
tandem rotor helicopter 

rABC-R/B-3223] H73- 24022 

Flight tests of 45 degree delta cropped wing to 
determine dynamic lateral stability 
characteristics 

r ABC-H/H-3243 ] N73-24027 

Performance tests of negative hub reaction turbine 
with let flap stator and let flap rotor 
r NASA-CR-2244] N73-24036 

Numerical analysis of aircraft takeoff performance 
based on phases of takeoff and forces exerted on 
aircraft as basis for aircraft design 

N73-24051 

Hnnencal analysis of minimum time climbing 
procedure and ainimum fuel climbing procedure 
for typical subsonic aircraft 

. H73-2Q052 

Wind tunnel tests to determine aerodynamic 
characteristics of delta wing space shuttle 
orbiter model at various angles of attack and 
sideslip 

f NASA-TH-X-2748 J N73-24058 

Analysis of factors affecting flight of 

multi-engine aircraft with one engine inoperative 
rHASA-TI-r-734] H73-24060 

Two dimensional unsteady separation and stall 
phenomena over airfoils oscillating in pitch 
with application to short takeoff aircraft 
r AD-758899] H73- 24080 

Numerical analysis of steady transonic flows over 
lifting configurations to show reduced lift in 
thickness— dominated regime 
, , »73- 24302 

Application of Kelvin impulse theory for computing 
lift on airfoils and analysis of circulation 
around airfoil to produce lift 

M73- 24997 


Wind tunnel tests at Hach 2.0 to determine 
aerodynamic characteristics of cambered and 
uncaobered gothic wings 

r ABC-E/M-3211 ] N73-25003 

Wind tunnel tests to determine effect of 

interference on performance of full span iet 
flap mounted on trailing edge of high aspect 
ratio unswept wing 

r ARC-B/B-3219 1 M73-25005 

Analysis of effects of shock induced boundary 

layer separation in transonic flight and methods 
for eliminating or reducing effects 
rARC-R/H-3510] N73-25019 

Hind tunnel tests to determine subsonic 

derivatives for oscillating M-wing planforn 
rARC-e/ft-3214] ¥73-25022 

Bethod for conducting aerodynamic analysis of 

winq-body-tail configurations in subsonic and 
supersonic flow - Yol. 1 

rNASA-CB-2228-PT-1 ] ¥73-25045 

Computer program for conducting aerodynamic 
analysis of wing-body-tail configurations in 
subsonic and supersonic flow - Vol. 2 
C¥ASA-CR-222e-PT-2] N73-25046 

Characteristics of Yak 40 aircraft and application 
for short haul service to isolated areas of OS SR 

rKlSA-TT-P-14943] H73-25057 

Analysis of quiet turbofan short takeoff aircraft 
for short haul air transportation to show 
research and development requirements and 
advanced technology benefits - ?ol. 2 
r¥ASA-CR-1146l3] H73-25066 

Computer programs for design of aircraft control 
systems based on FORTRAN subroutines for 
generating aircraft transfer functions in six 
degrees of freedom 

CAD-758781 J ¥73-25075 

Design and development of STOL and V/STOL aircraft 
to show design requirements, performance 
characteristics, and air traffic control problems 
CPB-217102] ¥73-25085 

Design studies and model test results of 
folding-proprotor aircraft concept 
CAD-759534] ¥73-25086 

Wind tunnel tests to determine inflation 

characteristics of solid, flat, circular model 
parachutes at subsonic speed and various 
geometric configurations 

f AD-759209] N73-25087 

Aerodynamic characteristics and noise attenuation 
effects of leading edge serrations on rotary wings 

CAD-759028] ¥73-25088 

ABBODYHAMIC COEFFICIBBTS 

A dynamic and aerodynamic analysis of an 
articulated autorotor decelerator system, 

(AIAA PAPER 73-463} A73-31449 

German monograph - The flow around wings of 
arbitrary planform in the case of supersonic 
flow - A computational netbod- 

A73-32581 

Wind tunnel tests to determine aerodynamic 

characteristics of model of sweptback wing with 
warp distribution to produce constant spanwise 
coefficient of lift 

C ARC-B/B-33851 N73-240D7 

aerodynamic coefficients for calculating transport 
aircraft performance using wind tunnel and scale 
models 

¥73-24046 

Evaluation of double integral eguation for 
calculation of wave drag due to volume and 
aerodynamic lift of slender wings 

raRC-B/M-3221] ¥73-25006 

Design criteria for slender warped wings with 
unswept trailing edge with zero load along 
leading edge and near planar vortex sheet at 
trailing edge for design lift coefficient 
rARC-R/M-3406] ¥73-25008 

Survey of aerodynamic derivative measurements for 
unswept rectangular wings and delta wings with 
emphasis on main surface pitching moment 
derivatives 

( AfiC-B/a-3232 1 ¥73-25024 

Heasurement of pitching moment derivatives using 
free oscillation technique on two dimensional 
airfoils of double wedge section and single 
wedge section 

f AHC-B/H-3234 ] ¥73-25025 
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subject IFDEX 


AEBODTHA0IC FORCES 


Developnent and characteristics of test equipment 
for ueasareaent of direct pitchinq moDent 
derivatives for two dimensional flow at subsonic 
and supersonic speeds 

r ABC-R/H-3257J 873-25027 

Desiqn and characteristics of test eguipnent for 
measotinq longitudinal oscillatory aerodynamic 
derivatives in high speed wind tunnel 
C ABC-R/H-3260 3 N73-2S029 

Flight tests of XD-70 aircraft to determine skin 
friction coefficients and boundary layer 
profiles at Bach numbers up to 2« 5 
r8ASA-TN-D-7220] N73-25276 

ABBODYBlfllC COBFIGUBAIIOFS 

Development of an improved midair-retrieval 
parachute systen for drone/RP? aircraft# 
rilAA PAPER 73-469] A73-31453 

Aerodynamic rig and wind tunnel developments of 
compound elector thrust augm enter for V/STOL 
aircraft with combined Coanda and center 
inlection flows 

TASBE PAPER 73-GT-67] A73-33519 

Development of slender body theory for analyzing 
flow past thin« conically cambered/ delta wing 
with exact boundary conditions 

t ABC-R/M-3249 1 K73-24002 

Hind tunnel tests to determine effects of leading 
edge modifications on flow and forces on 
untapered wing with 50 degree leading edge sweep 
and Mach numbers from 0*60 to 1.20 
r AEC-R/H-3270] F73-24003 

Beasurements of roll damping derivative of three 
wing planforns using free light roll balance 
technigne for Mach numbers from 0*7 to 1*4 
rAEC-B/«-32741 N73-24005 

Hind tunnel tests to deternine aerodynamic 

characteristics of model of sveptback wing with 
warp distribution to produce constant spanwise 
coefficient of lift 

C ARC-a/H-3385 3 873-24007 

Analysis of flow development over plane* half- wing 
with cropped-delta planform using surface 
pressure distributions and oil flow patterns 
with variations in incidence and Bach number 
rABC-R/B-32861 H73-24008 

Theoretical investigation of longitudinal 

stability* control* and response characteristics 
of jet flap aircraft 

rARC-B/B-3272] N73-24028 

Application of conformal mapping procedures for 
designing airfoil shapes with high design lift 
coef f ic ients 

r AD-757813] W73-24040 

Development and application of aircraft 

performance prediction methods for subsonic and 
supersonic transport and fighter aircraft 
r AGABD-LS-56] H73-24042 

Parametric and optimization techniques for 
aircraft design synthesis to show principal 
lines of data flow for component developnent 

873-24049 

Acoustic measurements for large model 
engine-over-wing configurations with 
conventional and powered lift* various flap 
settings* and comparison with engine-under-wing 
aircraft 

r»ASA-TM-X-68246] N73- 24070 

Hind tunnel tests to determine time-averaged 
aerodynamic forces on model of helicopter 
landing pad to be Installed on top of lighthouse 
[ BAH-SCI-H-106 ] N73-24269 

Burner leal analysis of steady transonic flows over 
lifting configurations to show reduced lift in 
thickness-dominated regime 

N73- 24302 

Hind tunnel tests to deternine pressure 

distributions for four percent thick* circular 
arc* biconvex airfoil at transonic speeds 
rABC-R/B-3180] N73-25002 

Application of slender body theory for calculating 
tiiniaum values of zero lift wave drag of slender 
wings with unswept trailing edge 

i: ABC-E/B-3222] F73-25007 

Supersonic wind tunnel tests to measure overall 
normal and side forces* rolling* pitching* and 
yawing moments on canard aircraft 
r AEC-B/H-3226] 873-25011 


Research projects in theoretical and practical 
aerodynamics - Vol* 2 

873-25020 

Analysis of effect of localized mass on flutter 
characteristics of delta wing for various 
spanwise and chord wise positions for the mass 
center of gravity 

r AHC-H/B-3264] 873-25030 

Nonlinear unsteady small-disturbance theory of 
in viscid transonic flows for oscillating 
aerodynamic configurations 

rHASA-CR-2258] 873-25048 

Hind tunnel tests to determine inflation 

characteristics of solid* flat, circular model 
parachutes at subsonic speed and various 
geometric configurations 

[lD-759209] 873-25087 

Bumerical analysis of lift and lift distribution 
on aircraft wing and trailing vortex flow behind 
wing 

r AD-759262] 873-25089 

abbodyhamic dbag 

Drag and stability characteristics of high-speed 
parachutes in the transonic range* 

TAIAl PAPER 73-473] A73-31457 

Several computerized techniques to aid in the 
design and optimization of parachute 
deceleration and aerial-delivery systems* 
fAIAA PAPBB 73-488] A73-31470 

Computational program for calculating the 
Be-nunber-dependent polar of a glider with 
arbitrary doable trapezoidal wing 

A73-33024 

Book - Methods for estimating drag polars of 
subsonic airplanes. 

A73-33422 

Evaluation of double integral equation for 
calculation of wave drag due to volume and 
aerodynamic lift of slender wings 
f ARC-B/B-322n B73-25006 

Optimun design of wing-body combinations for 
zero- lift drag rise at transonic speeds 
C AHC-R/H-3279] 873-25043 

ABBODYFABIC FOfiCBS 

Oo the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory. II* 
TASME PAPER 73-ST-16J A73-33493 

Research projects involving aerodynamics* 
aerodynamic beating* aerodynamic forces* 
airframes* structural analysis* and fluid 
mechanics - 7ol, 1 

873-23995 

Calculation of aerodynamic forces of bending and 
torsional vibration on installed vibrating 
cascade blades 

rARC-R/M-3254] 873-24015 

Aerodynamic forces and trajectories of external 
stores separated from P-4 aircraft 
t AD-757932] 873-24993 

Supersonic wind tunnel tests to measure overall 
normal and side forces* rolling* pitching* and 
yawing moments on canard aircraft 
CAEC-R/B-32261 873-25011 

Analysis of effect of localized mass on flutter 
characteristics of delta wing for various 
spanwise and chord vise positions for the mass 
center of gravity 

tABC-R/B-3264] 873-25030 

Developnent of nethod for calculating spanwise 
loading on helicopter rotor blades in forward 
flight at various azimuth angles 

rARC-B/B-3318] 873-25032 

Hethod for conducting aerodynamic analysis of 
wing— body- tall configurations in subsonic and 
supersonic flow - Vol. 1 

J NASA-CR-2228-PT-1 1 873-25045 

Conputer program for conducting aerodynamic 
analysis of wing-body-tail configurations in 
subsonic and supersonic flow - Vol, 2 
t8ASA-CB-2228-PT-2] 873-25046 

Flight test measurements of control surface hinge 
moments on X— 24 lifting body correlation with 
wind tunnel data 

[8ASA-TM-X-2ei6] 873-25049 



&BBODTVABIC HEATING 


SUBJECT IHDEI 


ABBODTHAIIC HEATING 

Convective fluid motion and heat transfer in 
aircraft win <3 fuel tanks due to aeradynanic 
heatiuq, comparing analytical with erperimeutal 
results 

A73-31643 

Research projects involving aerodynamics, 
aerodynamic heating, aerodynamic forces, 
airframes, structural analysis, and fluid 
mechanics - Vol* 1 

N7 3-23995 

Heasarement of aerodynamic heating on nose of 
Paircy Delta aircraft at 40,000 feet and Hach 
numbers te 1.65 during cliab and level flight 
( ABC-R/B-3280] H73-23996 

Research projects involving boundary layer flow, 
heat transfer during aerodynamic heating, 
atmospheric turbulence effects, and airframe 
structural analysis - 7ol, 2 

H73-24011 

Analysis of wing leading edge buckling due to 
aerodynamic heating to show effect of shear 
modulus of material and geometry of leading edge 
on buckling onset 

CARC-H/H-31971 H73-25000 

AEBODTFAHIC IHTEBFEBENCB 

V/STOL airframe/propulsion integration problen 
areas, 

(ASBB PAPEH 73-GT-761 A73-33522 

Wind tunnel interference factors for high lift 
wings in closed wind tunnels 

N73-24996 

Wind tunnel tests to determine effect of 

interference on performance of full span jet 
flap mounted on trailing edge of high aspect 
ratio unswept wing 

r ARC-R/ft-32191 S73-25005 

Numerical analysis of wing bending, wing torsion, 
and aileron rotation at transonic speeds to 
determine effects on wing-aileron flutter 
r ABC-R/«-325e) N73-25028 

Aerodvnamic interference between aircraft and 
external store mounted on elliptical wing under 
inviscid flow conditions 

C AD-759170] W73-25094 

ABBODIBAHZC lOADS 

Bortar design for parachute ejection and 
deployment into alrstrean to decelerate 
spacecraft and aircraft pilot escape nodules, 
estimating hardware weight and reaction load 
fAIAA PAPER 73-459] A73-31445 

A numerical integration method for the 
deterninatiou of flutter speeds, 

173-32163 

Application of modified slender wing theory to 
analyze aerodynamic characteristics of slender, 
lifting, wings with curved leading edges at 
supersonic speeds 

f AFC-E/B-32781 H73-24006 

Wind tunnel tests to determine time— averaged 
aerodynamic forces on model of helicopter 
landing pad to be installed on top of lighthouse 
r BAR-SCI-B-106 3 N73-24269 

Calculation of spanwise loading on sweptback wings 
with trailing edge flaps using data obtained 
from electric tank tests 

r ARC-R/H-34871 N73-25010 

Research projects in theoretical and practical 
aerodynamics - Vol. 2 

B73-25020 

Development of numerical procedures for 

determining velocity potential on triangular 
wing oscillating harmonically in supersonic flow 
r ARC-R/h-3229 J N73- 25023 

Wind tunnel tests to determine pressure 

distribution on two dimensional airfoil with 
pylon mounted stores at subsonic speeds using 
P-4 aircraft model 

r AD-759582] ¥73-25053 

Optimization of mass distribution of solid beans 
and panels for structural design of airframes 
and panels 

CAD-7591691 N73-25054 

ABHODTNAHIC NOISE 

Jet noise suppression technology progress review, 
discussing Lighthill theory of aerodynamic 
noise, machinery noise and guiet aircraft future 

A73-32186 


Three bladed model rotor gust induced impulsive 
discrete noise characteristics prediction by 
point dipole and rotational noise theories for 
comparison with measnreDGnt 

A73-32917 

Noise tests on large scale model of externally 
blown flap lift augmentation system using mixer 
nozzle 

[NASA-TK-D-7236] H73-24059 

Aerodynamic characteristics and noise attenuation 
effects of leading edge serrations on rotary wings 
r AD-759028] N73-25088 

IBBODINAHIC STABIIlTt 

Drag and stability characteristics of high-speed 
parachutes in the transonic range, 
fAIAA PARER 73-473] A73-31457 

Development and testing of ballute 

stabilizer/decelerators for aircraft delivery of 
a 500-lb munition, 

rilAA PAPER 73-485] A73-31467 

AEBODTBAHICS 

Mathematical model of elastic flight body behavior 
in continuous mediun based on combination 
solutions to aerodynamics, automatic control and 
elasticity theory problems 

A73-32063 

ABBOBLASTICITT 

Boll coupling moment of deflected wing-body 
combination. 

A73-31573 

Normal mode solution to the equations of motion of 
a flexible airplane, 

A73-31747 

Mathematical model of elastic flight body behavior 
in continuous medium based on combination 
solutions to aerodynn-mics, automatic control and 
elasticity theory problems 

A7 3- 3 206 3 

Numerical methods for determining effect of 

aerodynamic lag on bending response of aircraft 
wings at supersonic speeds 

[HAL-TH-36] E73-24056 

Analysis of supersonic, unstalled torsional 
flutter in cascades of compressor blades to 
determine position of flatter boundary and 
aeroelastic Instability 

r AD-758721] S73-24809 

ABBONAOTXCS 

Israel Annual Conference on Aviation and 

Astronautics, 15th, Tel Aviv and Haifa, Israel, 
flarch 14, 15, 1973, Proceedings, 

A73-31633 

AEROSPACE ENGINEERING 

High- temperature low pressure hose assembly, 

convoluted-, tetrafluoroethylene-, for aerospace, 
fSAE ABP 1227] A73-33<M7 

ASBOSPACB HEDICXNE 

Injuries induced by high speed ejection - An 

analysis of USAF noncombat operational experience, 

A73-32664 

AEROSPACE SCIENCES 

Research projects in theoretical and practical 
aerodynamics - ?ol, 1 

N73-24999 

AEROSPACE 5TSTBBS 

Fluidic control nodules with temperature sensor 
and thrust reverser pneumatic actuator for 
aerospace system applications, investigating 
reliability test data 

A73-33477 

The role of testing in achieving aerospace systens 
effectiveness, 

A73-33605 

Research projects in theoretical and practical 
aerodynamics - 7ol, 1 

N73-24999 

ABBCSPACB VEHICLES 

Opper atmosphere pollution and near surface 

climate due to aerospace operations, discussing 
dynamics and trace gas distribution 
TAIAA PAPER 73-492] A73-33536 

AFTEBBURN1H6 

Experimental cold flow evaluation of ram air 
cooled plug nozzle concept for afterburning 
turbojet engines in static altitude facility 
r NASA-TB-X-281 1 ] N73-25823 



SUBJECT IVOBZ 


AI6 TBAF71C 


AILBBOIS 

Knuerical analysis of wing bending* ving torsion, 
and aileron rotation at transonic speeds to 
deteraine effects on wing-aileron flutter 
r ARC-B/H-32503 H73-25028 

AIB 6BBATHXSG BKIISBS 

Internal performance of nixed conpresslon 
axisranetric inlet model at Hach 0«6 to 2»65 
r HASA-TH-D-7320 1 S73-25817 

Alfi CABGQ 

Air carqo transportation growth since 1945 with 
comparison to concurrent air passenger 
evolution, predicting future trends 

A73-32555 

iorld air traffic patterns projected to 1988, 
including present traffic features, supersonic 
transport utilization, ground transport 
aternatives, air freight and aircraft types 

A73-331B0 

Large payload aircraft for Alaskan and Canadian 
gas-oil transportation, examining alternative 
pipeline economic factors and possible new North 
Canadian island fnel fields 

A73-33183 

6EBTS 3q simulation model and data base for air 
cargo ternlnal 

[AD-7539251 H73-25257 

AIB C0BDISI0HIB6 

Preventing the shut-off punkah louvre from jamming* 

A73-32925 

AIB FIOB 

Application of Kelvin impnlse theory for computing 
lift on airfoils and analysis of clrcnlation 
around airfoil to produce lift 

N73-24997 

Airflow distribution control in gas turbine engines 
[HASA-CASB-LEB-II 593-1 ] H73-25816 

AIB BABSBS 

Electronic developments for performance gliding. III 

A73-33023 

AIB lAVIGATZOB 

Knssian book - Air navigation : Application of 

radio navigational aids and automated navigation 
complexes* 

A73-31471 

A VOfi sensor of advanced design - The 6endix 
a?A-33A* 


A73-32454 

Doppler VQfi area navigation operational 
principles, emphasizing bearing accuracy 
inprovement compared to conventional ?0R systems 

A73-32456 

BGC 30 inertial navigation systen for civil 
aviation, emphasizing economics and ease of 
maintenance 


A73-32457 

Optimal digital modulation teebnigues for 
aeronautical coonunications via satellite, 
considering air navigational systems for 
transoceanic flight 

A73-32480 

HeteoroXoglcal satellites in the service of 
aeronautics 


A73-32562 

Computation of geodetic coordinates of aircraft 
from two measured distances and height above 
earth surface 

[AD-757541 1 H73-24658 

Computer program for selection of radio 

frequencies used in 70B, ZLS, and Tacan/DHE air 
navigation systems 

[PlA-NA-73-41 H73-25700 

Analysis and digital computer simulation of 

operational and performance aspects of vertical 
area navigation system 

rPAA-RD-72-125] H73-25705 

Effects of polar cap absorption events on 

performance of Omega navigation system operating 
in high latitudes 

r AD-759009} U73-25718 

AIB PIBAC7 

Aircraft safety engineering for air piracy 
prevention, discussing cockpit comaunication 
isolation from passenger compartment 

A73-32662 


Air piracy suppression measures adopted 23 
September 1971 at Rontreal International 
convention, discussing prevention and punishment 
provisions 

A73-32972 

Skyjacking - Its domestic civil and criminal 
ramifications* 

A73-33102 


AIB POILUTIOH 

Inverse condemnation of airspace, discussing real 
property concept relation to aircraft noise, 
pollution and environment protection 

A73-33103 

Concorde aircraft design, testing and projected 
environmental impact, discussing flight tests, 
sonic booms, atmospheric pollution, ATC problems 
and fueling 

A73-33182 

Aircraft produced environmental noise and air 
pollution, discussing related aircraft power 
plant technology evolution 

A73-33191 

deduction of nitrogen oxide emissions from a gas 
turbine by fuel modifications, 

fASMB PAPEB 73-GT-5] A73-33483 

Opper atmosphere pollution and near surface 

climate due to aerospace operations, discussing 
dynamics and trace gas distribution 
[AIAA PAPBfl 73-492} A73-33536 

A three-dimensional stratospheric point-source 
tracer experiment and its implications for 
dispersion of effluent from a fleet of 
supersonic aircraft* 

[AIAA PAPEB 73-528} A73-33562 

Aircraft exhaust plume dispersion and flight 
corridor concentration profiles in stratosphere 
as function of flight frequency and scale 
dependent diffusion 

[AIAA PAPEB 73-532} A73-33565 

A model for studying the effects of injecting 

contaminants into the stratosphere and mesosphere* 
[AIAA PAPER 73-539} A73-33569 

An initial estimate of aircraft emissions in the 
stratosphere in 1990* 

[AIAA PAPER 73-508} A73-34046 

Analysis of air pollution caused by aircraft 
engine emissions in vicinity of airport and 
comparison with air pollution in urban areas 

N73-24788 

Establishment of criteria for oxides of nitrogen 
emissions to control air pollution contribution 
from aircraft operating at major air terminals - 
Vol. 1 

[ EEPT-1162-1-V0L-1 ] TT73-24789 

Numerical analysis of process for nitrogen oxide 
formation in aircraft engine exhaust products 
and development of computer program for 
application of theory - Vol, 2 

r BEPT-1162-2-VOL-2} N73-24790 

AIE TO AIB EI5SILBS 

Airborne air to air and air to ground fire control 
radar systems for all-weather fighter aircraft, 
emphasizing cost effectiveness through 
modularity and commonality 


A73-34041 

AIB TO SOfiFACB BI55ILES 

Airborne air to air and air to ground fire control 
radar systems for all-weather fighter aircraft, 
emphasizing cost effectiveness through 
modularity and commonality 

A73-34041 

AIB TBAFFIC 

Airport planning for 1980s air traffic capacity 
reguireraents, considering runways, aprons, air 
traffic and ground movements control, ground 
access and terminal facilities 


A73-32363 

Roskilde airport for Copenhagen metropolitan area 
general aviation and domestic ait traffic, 
describing runvavs* taxiways, drainage, terminal 
facilities, lighting and navigation aids 

A7 3-323 64 

French ATC authority problems generated hy 
north-south air lane crossing of 
Intercontinental east-west routes, considering 
enroute and terminal airport problems 


A73-32558 



&1B TBIFPIC CONTBOL 


SUBJECT IHDEX 


Horia air traffic patterns prelected to 1980, 
incladinq present traffic fentnres, supersonic 
transport utilisation, qround transport 
aternatives, air freight and aircraft types 

&73-33180 

Short haul aircraft design and marketing, 
examininq competing nodes, noise factors, 
airport traffic density patterns and aircraft 
types dependence on utilization 

A73-33184 

PerfoEnance of airfield pavement construction 
ioints under heavy aircraft loads 

f PAfi-SD-72-1061 F73-25926 

A IB TBAFPIC COBTBOl 

Experimental data processing system for 

EOBOCOHTfiOL scale model semiautomatic digital 
route control system for operational conditions 
simulation 

173-31132 

Automatic radar terminal system /ARTS/ for high 
density ATC centers, noting improved target 
identification and alphanumeric data display 

173-31133 

Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, 
Reports* Volumes 162 

173-32426 

Digital transmission techniques for ATC satellite 
system, considering technical and economic 
aspects of various coding systems 

173-32427 

Use of associative processors for radar data 
processing in air traffic control systems. 

173-32434 

Radar data digital relay fron outlying stations to 
ATC centers for air traffic image integration, 
discussing computerized plotting and 
alphanumeric display techniques 

173-32435 

The air traffic control BSD program of the 
Federal Aviation Administration. 

A73-32437 

Radiogoniometric vectors superposition on ATC 
Doppler radar image, noting direction finding 
display availability and echoes identification 

173-32438 

Self-reconfiguring computer complexes for l.T.C. 
Systems. 

173-32439 

ATC radar information processing systems 

optimization, discussing bard- and software 
selection criteria 

173-32440 

Automation of the print-out of strips of flight 
plans for air traffic control 

A73-32441 

FuDCtioninq in nultiprocessing of two 10020 
computers at the Bretigny Eurocontrol 
Experimental Center 

A73-32442 

Automated system of mixed /civil and military/ 
control 

A73-32444 

ATC system with radar data processing, discussing 
hardware and software organization, programmed 
logic integration possibilities and functional 
flexibility 

A73-3244S 

Some remarks on operational problems associated 
with the introduction of automatic data 
processing into air traffic control. 

A73-32447 

HADiP - Implementation of a large size real tine 
data processing system. 

A73-32448 

Air traffic control technology progress review and 
future forecast, noting microelectronics and 
automation need in civil avionics 

173-32479 

Automation of the Yugoslav AFTE network and its 
future expansion 

A73-32482 

Beal tine information processing automated systems 
for ATC, considering reliability based on 
redundancy 

A73-32483 

Application of the visualization of radar 
information in television 


The London Air Traffic Control Centre radar data 
processing system. 

A73-32485 

Graphical distribution in colors adapted to 
traffic control 

173-3248$ 

Operational utilization of an aeronautical 

satellite system for air traffic control over 
the North Atlantic. 

173-32487 

Procedures and ground methods associated with the 
exploitation of a system of aeronautical 
satellites 

A73-32438 

Area navigation feasibility, discussing computer 
technology usefulness, time saving and air 
traffic controller acceptance 

A73-32491 

5TOL operational impact on ITC system support, 
considering short haul metropolitan and rural 
transportation modes, landing/takeoff facilities 
and all-weather operational reliability 

A73-32547 

Airport or ATC systen hourly landing and takeoff 
capacity concept in terms of hourly demand as 
function of mean waiting time 

173-32552 

French ATC authority problems generated by 
north-south air lane crossing of 
intercontinental east-west routes, considering 
enroute and terminal airport problems 

A73-3255B 

PAA air traffic control systems prelected 
im prove Dents, including microwave landing 
system, aeronautical satellites, electronic 
voice switching and discrete address radar beacon 

173-33179 

Independently targeted short haul indlvidnal 
rotorcraft for air taxi service, considering 
traffic control system, market possibilities, 
environmental impact and projected utilization 

173-33186 

Nonlinear filter evaluation for estimating vehicle 
position and velocity using satellites. 

173-33410 

Simulation in the design of automated air traffic 
control functions. 

A73-33419 

Computer program system for automatic operation 
and safety backup in ground based ATC systen 
t FAl-BH-73-7 1 N73-24654 

Systems analysis of civil airport surface traffic 
control 

[FAA-ED-08-1 ] H73-246S5 

Automation of decision making process in air 
traffic controllers terminal operations 
fFAA-BD-72-63-70L-3] N73-24657 

Definition and evaluation of three basic 

alternative national aviation systems based on 
forecasted increases in aviation demands 
fPB-21553 3/1 1 H73-25081 

Development and characteristics of air traffic 
control radar and associated signal and display 
processing equipment 

tFAA-RD-73-351 H73-25178 

Discretely addressable radar beacon system with 
airborne transponders and ground-air-ground data 
link for air traffic control 

f FlA-HD-73-481 N73-25701 

Proceedings of conference on operational problems 
of air traffic control beacon system 
r PAA- NA-7 2-80] N73-2S702 

Objectives, goals, and program structure of 
project to improve performance of air traffic 
and control and navigation facilities within 
National Airspace System 

C PA A- ED-21 -2 ] N73-25703 

Development and application of Airborne Traffic 
and Situation Display for inproved air traffic 
control 

f PB-215714/7] N73-25715 

AIB TBAH5F0BTAT10B 

Subqrade strengthening of existing airfield runways. 

173-31386 

Dallas/Fort North airport layout and facilities, 
describing runway arrangement, passenger, 
baggage and cargo services, access roads and 
internal transportation systen 


A73-324B4 


173-32362 



StrBJBCI! IROEX 


AIRCR&FT COMHUHIC&TIOH 


STOL operational impact on ATC systeo support, 
considerinq short haul metropolitan and rural 
transportation oocies, landinq/takeoff facilities 
and all-veather operational reliability 

A73-32547 

Air cargo transportation growth since 1945 with 
comparieon to concurrent air passenger 
evolution, predicting futnre trends 

A73-32555 

International regional rental system for air 
transportation ground installations and route 
services, discussing icao recommendations 

A73-32971 

Charters, the new node - Setting a new coarse for 
international air transportation, 

A73-33101 

Anglo-Anerican Aeronaatical Conference, 13th, 

London, England, June 4--^d, 1973, Proceedings, 

A73-33176 

Canadian air transportation survey, outlining 
history of other modes, transportation 
investment trends, nodal traffic distribution, 

STOL applications, airline social services and 
marketing 

A73-33177 

Short haul V/STOl air transportation social and 
economic aspects in comparison with ground 
transportation modes, emphasizing convenience 
and frequency of service 

A73-33193 

Application of program evaluation and review 
technique for planning and management of air 
transport operations 

r HASA-TI-P-742 ) K73-25067 

Problems of air transport economics and efficiency 
of air transport utilization in QS5B 
r NASA-TT-F-741 1 H73-25069 

Definition and evaluation of three basic 

alternative national aviation systems based on 
forecasted increases in aviation demands 
rPB-215533/1] R73-25081 

AIBBOBHB EQQIPHENT 

Development and testing of ballute 

stabillzer/decelerators for aircraft delivery of 
a 500-lb munition, 

TAIAA PAPER 73-4851 A73-31467 

ARINC-573 recording system - Application to 
naintenance 

A73-32462 

french civil aviation inexpensive C band landing 
system with ILS angular coding and simplified 
onboard equipment for STOL and Alpine airports 

A73-32467 

Analysis of the reliability of airborne material 
in an airline company - Obiectives and methods 

A73-32495 

All-weather landing technology and economics, 
considering ground and airborne equipment and 
benefits and costs 

A73-32553 

Vibration and shock qualification testing of an 
airborne early warning radar, 

A73-33137 

Avionics systems simplification for cost, weight 
and space reduction, considering ease of 
maintenance, failure points reduction and flight 
director/autopilot computers and couplers 
elimination 

A73-33187 

WB-57F aircraft with instrument package for 
nuclear test detection and upper atmosphere 
research, discussing range, altitude, speed, 
payload capacity and onboard equipment 
TAIAA PAPER 73-510) A73-33548 

Airborne air to air and air to ground fire control 
radar systems for all-weather fighter aircraft, 
emphasizing cost effectiveness through 
modularity apd oommonality 

A73-34041 

Development and application of Airborne Traffic 
and situation Display for improved air traffic 
control 

f PB-215714/71 N73-2S715 

AIBBOBHE/SFACBBOBHE CORPOTEBS 

Area navigation computer TCE-71 A system, 
discussing central control display and data 
entry units, input s/out puts and operating modes 

A73-32455 


Binicomputer application to in-fliqht control of 
A300-B airbus engines, describing computational 
procedure for low pressure compressor stage RPR 
limit /H 1 limit/ 

A7 3- 3 2477 

Operational readiness and maintenance testing of 
the B-1 strategic bomber, 

A73-33631 


AIBCBAfT 

Design and performance of aircraft or spacecraft 
differential maneuvering simulator 
rNASA-TN-D-7304) H73-25259 

AlfiCBAFT ACCIDEET ZEVESTIGATIOB 

Injuries induced by high speed ejection - An 

analysis of OSAP noncombat operational experience. 

A73-32664 

Light aircraft vertical gust induced structural 
failures, analyzing 1960-71 accident reports for 
injuries biomechanics and environmental conditions 

A73-32678 

AIBCBAPT ICCIDBBTS 

Behavioral stress response related to passenger 
briefings and emergency warning systems on 
commercial airlines, 

* A73-32660 

Aircraft accident reports of DS civil aviation 
accidents occurring during calendar year 1972 
r NTSB-BA-73-21 N73-24064 

Aircraft accident involving Boeing 707 aircraft 
during landing at John F, Kennedy Airport, Ken 
York, 12 Dec, 1972 

rSTSB-AAB-73-11] N73-24068 

Aircraft accidents involving DS civil aviation 
operations during calendar year 1972 - Vol, 2 
rNTSB-BA-73-31 N73-25064 

Aircraft accidents involving DS civil aviation 
operations in calendar year 1971 

fPB-214412/9) N73-25078 

AIBCBAFT AHTEBBAS 

An analysis of helicopter rotor modulation 
interference, 

A7 3-3 1731 

Light aircraft-borne low cost phased array X band 
radar and display design reguirements for 
weather detection and ground mapping 

A73-32451 

French VOR system with single type equipment for 
operation on site at performance levels to meet 
ICAO standards, emphasizing antenna design 

A73-32453 

Nooimage glidepath antenna design for 115 system 
within international civil aviation convention 
specifications 

A73-32463 

Improvements in design of HF communication systems 
for naval aircraft 

r AD-759709) K73-25200 

AIBCBAFT COBBUNXCATION 

Aircraft onboard data link and Aerosat equipment 
integration, considering antenna, duplexer, 
anplifier and receiver systems 

A73-32420 

VOLMET transmission automation with the aid of the 
*D£CLAR* system using a speech synthetizer 

A73-32429 

Optimal digital modulation techniques for 
aeronautical coomunications via satellite, 
considering air navigational systems for 
transoceanic flight 

A73-32460 

Automation of the Yugoslav AFTN network and its 
futnre expansion 

A73-32482 

Operational utilization of an aeronautical 

satellite system for air traffic control over 
the Horth Atlantic, 

A7 3-3 24 87 

Procedures and ground methods associated with the 
exploitation of a system of aeronautical 
satellites 

A73-32488 

Aircraft safety engineering for air piracy 
prevention, discussing cockpit communication 
isolation from passenger compartment 

A73-32662 

Improvements in design of HF communication systems 
for naval aircraft 

r AD-759709) H73-25200 
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AIBCBAFT COHFABDBBNITS 


SUBJECT IHDEK 


Design of aTionics digital fregaescy synthesizer 
Hith four phase locXed loops for aircraft 
coDDunicatiOB and aavigatioual aids 
rAD-7596991 H73-25238 

AIBCHAFT COBFABIHBBTS 

Aircraft safety engineering for air piracy 
prevention, discussing cocXpit communication 
isolation from passenger conpartnont 

A73-32662 


AISCBAFT C0HFI6UBAXI0HS 

VFh 61U twin- jet short haul aircraft, discussing 
layout, auxiliary power supply system for ground 
handling independence, surface aovements 
naneuverability and low noise characteristics 

A73-32365 

Characteristics of quiet turbofan short takeoff 
aircraft for short haul air transportation and 
analysis of economic and sociological factors 
affecting operation Vol, 1 

r KASA-CB-114612] H73-25065 

Hind tunnel stability tests to determine static 
longitudinal and lateral characteristics of 
full-scale model of light, single engine, high 
wing aircraft 

rNASA-TH-D-71ft91 N73-25068 

Design and development of STOL and v/STOL aircraft 
to show design requirements, performance 
characteristics, and air traffic control problems 
[PB-217102] H73-25085 

AIBCBAFT COBTBOl 

Bussian book - Radio devices for flight vehicle 
control systems. 

A73-32421 

Pi lot-electronics-control surfaces as feedback 
loop for aircraft flight control, discussing 
instruments, pilot training and aircraft flying 
qualities 

A73-32472 

Electronic systems as piloting aids in Concorde 
SSI, discussing flight controls, trim computer, 
autostabilizer, autopilot and automatic engine 
control 

A73-32474 

Book - Hcthods for estimating stability and 
control derivatives of conventional subsonic 
airplanes. 

A73-33423 

Control of turbofan lift engines for VTOL aircraft. 

[ASHE PAPBB 73-GT-201 A73-33496 

Analysis of manual control theory of yertical 
situation displays for short takeoff aircraft 
f NASA-CB-1146203 B7 3-24061 

Flight tests to determine longitudinal aerodynamic 
parameters of P-1127 aircraft with vectored 
thrust control 

[NASA-TH-D-7296] H73-24066 

Hind tunnel tests to determine aerodynamic 
characteristics of vectored thrust V/STOL 
fighter aircraft in transition speed range 
fHASA-TM-D-71911 B73-25047 

Hind tunnel stability tests to determine static 
longitudinal and lateral characteristics of 
full-scale model of light, single engine, high 
wing aircraft 

[BASA-TH-D-71493 H73-2S06B 

Computer programs for design of aircraft control 
systems based on FORTBAH subroutines for 
generating aircraft transfer functions in six 
degrees of freedom 

r AD-756781 ] B73-25075 

Computerized design of aircraft control 
optimization stabilization systems 
rNASA-CR-1330021 H73-25653 

AIBCBAFT DBSI61 

Russian book - Practical aerodynamics of the An-24 
aircraft /2nd revised and enlarged edition/. 

A73-31547 

Normal mode solution to the equations of motion of 
a flexible airplane. 

A73-31747 

Some aerodynamic problems applicable to the light 
aircraft 


A73-32809 

Computerized three dimensional calculations of 
hypersustained aircraft in viscous potential 
flow in terns of boundary layers and wakes 

A73-32816 


Lightning protection for boron and graphite 
reinforced plastic composite aircraft 
structures, discussing zonal design concept and 
channel intermittent contact with protrusions on 
surface 

A73-33034 

Pressurized fuselage design studies for short haul 
transport aircraft, discussing sandwich 
structures and bonding technigues for A1 and Ti 
alloy construction materials 

A73-3306? 

Anglo-American Aeronautical Conference, 13th, 

London, England, June 4-8, 1973, Proceedings. 

173-33176 

World air traffic patterns proiected to 1988, 
including present traffic features, supersonic 
transport utilization, ground transport 
aternatives, air freight and aircraft types 

A 7 3-33 180 

Concorde aircraft design, testing and prelected 
environmental impact, discussing flight tests, 
sonic booms, atmospheric pollution, ATC problems 
and fueling 

A73-33182 

Short haul aircraft design and marketing, 
examining competing nodes, noise factors, 
airport traffic density patterns and aircraft 
types dependence on utilization 

A73-33184 

Independently targeted short haul individual 
rotorcraft for air taxi service, considering 
traffic control system, market possibilities, 
environmental impact and proiected utilization 

A73-33186 

Technology developments effect on let aircraft 
design, discussing flight controls, engine noise 
suppression, supercritical aerodynamics and 
composite structures 

A73-33188 

Avionics and human factors in flight simulator 
economics, interrelating aircraft design to 
simulation system 

A73-33206 

Book - Hethods for estimating drag polars of 
subsonic airplanes. 

A73-33422 

Investigation of the aerodynamic performance of 
small axial turbines, 

[ASHE PAPER 73-GT-3] A73-33481 

Design considerations for supersonic V/STOL 
aircraft. 

[ASME PAPER 73-GT-65) ^ A73-33517 

Conceptual study of high performance V/STOL 
fighters. 

[ASME PAPER 73-GT-66] A73-33518 

V/STOL airframe/propulsion integration problem 
areas. 

[ASHE PAPER 73-GT-761 A73-33522 

Development and application of aircraft 

performance prediction methods for subsonic and 
supersonic transport and fighter aircraft 
[ AGARD-LS-56 1 S73-24042 

Parametric and optimization technigues for 
aircraft design synthesis to shov principal 
lines of data flow for component development 

B73-24049 

numerical analysis of aircraft takeoff performance 
based on phases of takeoff and forces exerted on 
aircraft as basis for aircraft design 

N7 3- 240 51 

Development of two methods for optimizing design 
of subsonic, swept wing let transport aircraft 

N73-24054 

Sonic boom ninimization design for supersonic 
transport aircraft 

r KASA-T19-D-72iei B73-24065 

Computer program for developing optimal stability 
augmentation system for high performance 
aircraft based on pilot parameters for pitch 
tracking task 

[AD-7578791 S73-24076 

Analysis of quiet turbofan short takeoff aircraft 
for short haul air transportation to show 
research and development requirenents and 
advanced technology benefits - Vol. 2 
r NASA-CR-1146131 N73-25066 
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SDBJECT ZIDBl 


&IBCB&FT HTDEADLIC SISTERS 


CoDpatet proqraiQs for design of aircraft control 
aystens based on FORTBAB snbrontioes for 
generating aircraft transfer functions in si* 
degrees of freedon 

rAD-75e7eii H 73-25075 

AIBCBAFT BBGIBBS 

Sigh bypass fan engines for quiet propulsion and 
optimal aircraft performance in nilitary and 
comnercial applications 

A73-33190 

lift engine bleed flov manaqenent for a V/STOL 
fighter reaction control system* 

raSHE PAPER 73-GT-70] A73-33521 

An initial estiaate of aircraft emissions in the 
stratosphere in 1990* 

niAA PIPEB 73-5081 173-34046 

Inalysis of parameters affecting choice of engines 

for transport and conbat aircraft during design 

process 

R73-24048 

Analysis of factors affecting flight of 

Bulti-enqine aircraft with one engine inoperative 
[ NASA-TT-F-734 1 H73-24060 

Analysis of temperature and pressure parameters 
associated with recirculated engine exhaust from 
I/STOL aircraft engines exhausting normal to 
ground 

rHlSA-TT-F-149123 H73-24323 

Analysis of factors influencing technical 
feasibility of operating aircraft on liquid 
hydrogen fuel 

rNASA-TR-X-68242] 1973-24777 

Analysis of air pollution caused by aircraft 
engine emissions in vicinity of airport and 
comparison with air pollution in urban areas 

H73-24788 

Establishment of criteria for oxides of nitrogen 
esissicns to control air pollution contribution 
from aircraft operating at major ait terminals - 
Vol. 1 

rBEPT-1162-1-YOl-1 ] N73-24789 

Rnaerical analysis of process for nitrogen oxide 
formation in aircraft engine exhaust products 
and development of conputer program for 
application of theory - Vol, 2 

[BBPT-1162-2-?Ol-2l N73- 24790 

Development of computer program to analyze flow 
conditions in gas turbine compressor for 
application to reduction of nitrogen oxides from 
aircraft engine exhaust - Vol* 3 

[BEP!r-1162-3-yOL-31 R73- 24791 

Hechanical cross coupling of STOL transport 
aircraft engines 

f CRASFlELD-AERO-14] N73-25819 

Hanufactnring processes for aircraft engine parts 
t ad-7595771 N73-25837 

Analysis of coolant flow in transpiration-cooled 
vanes 

f RASA-TH-D-7341 1 N73-25966 

AIBCBAFT BQOIFRBHT 

Russian book on civil aviation aircraft and 
helicopter equipment covering navigation, 
automatic control, electrical and oxygen systems 
and aircraft instrunents 

, A73-31548 

Onboard electronic equipment optimization and 
redundancy 

A73-32460 

Technologies applicable to the development of an 
onboard I-band transmitter 

A73-32481 

Selection, application, and inspection of electric 
overcurrent protective devices, 

rSAB AKP 11991 A73- 33016 

Analysis of manual control theory of vertical 
situation displays for short takeoff aircraft 
[ NASA-CB-1 14620 1 H73- 24061 

Development and evaluation of display and control 
equipment for remotely piloted vehicles 
rAD-7577611 N73-24077 

Design, development, and testing of inflexible 
blade, hingeless rotor system with hydraulic 
rotor control system 

r AD-7585141 , K73- 24081 

Purpose, operating principles, and technical 
description of instrument panel equipment 
installed on An-24 aircraft 

r AD-758751 1 H73-24504 


Development of inertial smoothing system for 
control and display applications for VTOL 
aircraft automatic instrument approach and 
landing operations 

rSASA-TN-D-72711 R73-24653 

Installation of electronic warfare training 
equipment in rear cockpit of CP-100 aircraft 
with emphasis on human engineering considerations 
rDCIEfl-9041 N7 3-25071 

Bigh resolution pulse width modulated parallel 
channel for forward looking infrared display 
system 

r AD-7592241 N73-25231 

AIBCBAFT FDEL SISTERS 

Up-rating the fuel system flow capacity with high 
rotational speed, 

A73-32922 

Concorde aircraft fuel system and component valves 
design for long tern service reliability and 
ease of maintenance, discussing refueling, fuel 
iettisoning and feed controls 

A73-32923 

Development of fibrous flame arrestor materials to 
provide explosion and fire protection for 
aircraft fuel tanks 

r AD-7591931 W73-25090 

AIBCBAFT 6U1DAHCE 

Microwave guidance system for aircraft landing, 
discussing civil and military requirements, 
position measurement capability, shadowing in 
propagation, and ground reflection induced 
signal fading 

173-32468 

Guidance of aircraft according to techniques of 
trajectory plotting with a clock 

A73-32489 

PB-75 flight guidance system for subsonic 

commercial transport aircraft operation under 
Category IIIA conditions, describing cruise and 
ZLS operation 

A7 3-32 500 

FGS-70 flight guidance system for general 

aviation, commercial and military transports, 
discussing IIS and VOB operation modes and 
autopilot/fliqht director integration 

A73-32501 

Doppler scanning landing guidance system based on 
linear array of equally spaced radiators with EP 
source commutation 

A7 3-32502 

M*A,D*G.E, - Microwave Aircraft Digital Guidance 
Equipment: Description of the system 

A73-32504 

Characteristics of flight control system for 
approach flight path control of auqmentor wing 
on powered-lift short takeoff aircraft 
configuration 

r N6SA-CE-114574 J H73-24062 

Development of perturbation guidance system for 
maintaining tilting rotor vertical takeoff 
aircraft on predetermined flight path during 
takeoff and landing 

TNASA-CB- 132043] B73-24072 

Analysis and digital computer simulation of 

operational and performance aspects of vertical 
area navigation system 

(PAA-FD-72-125] B73-25705 

Operational procedures and modes of experimental 
guidance system for short takeoff aircraft to 
provide arrival time control and automatic 
tracking 

r BASA-TH-X-622331 H73-25710 

AIBCBAFT HAZARDS 

Statistical correlation of gulls and DSAF aircraft 
hazards 

r AD-7596241 N73-25092 

AIBCBAFT HIDBAULIC SISTERS 

Quad redundant fly by wire servocontrol system 
design and tests in F-3C high speed jet 
. aircraft, using fail/safe hydraulic actuators 

A73-33080 

Computerized analysis of aircraft hydraulic system 
dynamic performance 

r ad-757537] N73-25093 



AlfiCBAfT INSTBUHEHIS 


SDBJBCT INDEX 


AIBCBAPT INSIfiDBeaiS 

Russian booX on civil aviation aircraft and 
helicopter equipment covering naviqationr 
automatic controlr electrical and oxyqen systems 
and aircraft instruments 

A73-3‘f548 

A-300 E airbus active and passive operational 

monitoring systems, considering visual and aural 
routine functional indicators, emergency varninq 
devices and flight data recorders 

A73-32458 

Comnercial aircraft flight control instrumentation 
for safe and efficient flight path management, 
emphasizing aircrev work load relief under 
stressful air traffic conditions 

A73-32473 

FGS-70 flight guidance system for general 

aviation, commercial and military transports, 
discussing ILS and voB operation modes and 
autopilot/fliqht director integration 

L73-32501 

Head-up displays for flight control information on 
velocity vector, angle of attack, glide path 
slope and ground reference data, considering VFB 
and IFB conditions 

A73-32507 

Aircraft flight control head-up display system 
design, eguipment installation particulars, 
performance tests and merits evaluation 

A73-32508 

Instrument-panel electronic display system 

A73-32510 

Gimbaled electrostatic gyro inertial aircraft 
nayigation system /GEANS/ designs balancing 
performance against cost of ovnersbip 

A73-33086 

Avionics systems simplification for cost, veight 
and space reduction, considering ease of 
maintenance, failure points reduction and flight 
director/autopilot computers and couplers 
elimination 

A73-33187 

WB-57P aircraft with instrument package for 
nuclear test detection and upper atmosphere 
research, discussing range, altitude, speed, 
payload capacity and onboard equipment 
fAIAA PAPER 73-510] A73-33548 

Analysis of manual control theory of vertical 
situation displays for short takeoff aircraft 
r KASl-CE-114620 ] N73-24061 

Purpose, operating principles, and technical 
description of instrument panel equipment 
installed on An-24 aircraft 

r AD-758751] K73-24504 

AIBCBAFT LABDIHG 

STOl aircraft flight and landing area 
considerations, 

TASCE PfiEPBIET 1726] A73-31389 

An ILS sensor for fail operative automand systems 
- The Beudiz BIA-32A, 

A73-32461 

An instrnment approach system for Bong-Kong 
International Airport, 

A73-32464 

Study of the integrity of an equipment - 

Application to radio altimeters for category III 
landing 

A73-32493 

flicrouave holography application to landing 
without visibility 

A73-32497 

Independent Landing Bonitor for economic Category 
3 operation with fail-operational autoland, fog 
dissipation or fail— passive autoland plus v 
visibility augmentation 

A73-32499 

Doppler scanning landing guidance system based on 
linear array of equally spaced radiators with RF 
source comootation 

XU , - A73-32502 

Aii-i^^atner landing technology and economics, 
considering ground and airborne equipment and 
benefits and costs 

X A73-32553 

Airport lighting systems as visual landing aids, 
discussing runway disposition, brightness 
levels, beam orientation, visibility factors and 
flashing lights 

A73-32974 


Development of stability augmentation systems for 
decoupling response of short takeoff and landing 
aircraft an longitudinal and lateral-directional 
flight modes 

N73-24041 

Hethods for evaluating and predicting airfield 
performance of turboiet and turbofan aircraft 
operating in conventional and short takeoff nodes 

N7 3- 24044 

Aircraft accident involving Boeing 707 aircraft 
during landing at John F, Kennedy Airport, Kew 
York, 12 Dec, 1972 

r NTSB-AAB-73-1 1 ] N73- 24069 

Development of perturbation guidance system for 
maintaining tilting rotor vertical takeoff 
aircraft on predetermined flight path during 
takeoff and landing 

f HASA-CR-132043] H73-24072 

Application of ground effect machine landing 

systems for recovery of remotely piloted vehicles 
f AD-7587891 N73-24079 

Development of inertial smoothing system for 
control and display applications for VTOL 
aircraft automatic instrument approach and 
landing operations 

rNASA-TM-D-7271 1 »73- 24653 

Development of air traffic control procedure to 
permit short takeoff aircraft landing along 
carved approach trajectory and analysis of data 
transmission requirements 

H73-25055 

Direct side force control for STOL crossvind 
landings with analysis of manual and automatic 
control modes 

r AD-759555] H73-25091 

Operational procedures and modes of experimental 
guidance system for short takeoff aircraft to 
provide arrival time control and automatic 
tracking 

r NASA-TH-X-622331 W73-25710 

Analysis of control and display device testing for 
microwave landing system - Vol. 1 
CAD-758791] N73-25713 

Development of control and display testing 

requirements for evaluation of microwave landing 
system - 7ol, 2 

r AD-7587921 N73-25714 

Analysis of data rate requirements for low 

visibility approach with scanning beam landing 
guidance system 

r AD-758786 3 N73-25719 

AIBCBAFT lights 

Aircraft in-flight visibility /conspicuity/ during 
daytime, discussing exterior paints, tapes and 
high intensity lighting effectiveness for midair 
collision avoidance 


AIBCBAFT BAZNTBNANCB 

Tilt-table alignment for inertial- platform 
maintenance without a surveyed site. 


A73-32661 


A73-31728 

ABINC-573 recording system - Application to 
maintenance 


A73-32462 

Haintenance of public transportation aircraft - 
Evolution of methods 


A73-32556 

Concorde aircraft fuel system and component valves 
design for long term service reliability and 
ease of maintenance, discussing refueling, fuel 
jettisoning and feed controls 

A73-32923 

Haintenance of pitot— static systems of transport 
aircraft. 

rSAE AIH 975] A73-33014 

Composite airframe structure effects on jet 
aircraft maintenance, discussing fire safety, 
fatigue resistance, environmental durability and 
quality assurance 

A7 3- 330 27 

Operational readiness and maintenance testing of 
the B-1 strategic bomber, 

A73-33631 

Concept and system of the versatile avionic shop 
test /VAST/ system, 

A73-33634 
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ZIBCB&FT BBI»ZiBILITT 


&1BCE&FT HOISE 

aircraft noise, exposure factor, land use 

priorities, public enTironHental concern and 
jurisdictional considerations impact on offshore 
airport planninq 

A73-31530 

Book - aircraft noise: Should the Noise and Kunber 
Index he revised, 

, A73-32414 

Book - Aircraft noise: Selection of runway sites 
for Haplin airport. 

A73-32415 

Aircraft noise abatement technoloqlcal and social 
aspects, coDSiderinq aircraft design, airport 
noise pattern ninimization and population removal 

A 73- 3 2 560 

Determinants for aircraft noise annoyance - A 
comparison between French and Scandinavian data, 

A73-32915 

Aircraft engine noise reduction state of art, 
discussing FAA reguirements, Concorde, DC-9 and 
Berlin Aladin II aircraft 

A73-32970 

Definitions and procedures for computing the 
effective perceived noise level for flyover 
aircraft noise, 

[SAE ABP 1071] A73-33015 

Inverse condemnation of airspace, discussing real 
property concept relation to aircraft noise, 
pollution and environment protection 

A73-33103 

Prediction and oeasureoent of aircraft noise, 

A7 3- 33 133 

Aspects of investigating STOL noise using 
large-scale wind-tunnel models, 

A73-33170 

Short haul aircraft design and marketing, 
examining competing modes, noise factors, 
airport traffic density patterns and aircraft 
types dependence on utilization 

A73-33184 

Aircraft produced environmental noise and air 
pollution, discussing related aircraft power 
plant technology evolution 

A73-33191 

Analysis of parameters affecting choice of engines 
for transport and combat aircraft during design 


process 


N73-24Q40 


Acoustic measurements for large model 
engine-over-eing configurations with 
conventional and powered lift, various flap 
settings, and comparison with engine-under-wing 
aircraft 

|;n1SA-TH-X-682461 N73-24070 

AIHCBAFT PBBFOHHIHCE 

STOL aircraft flight and landing area 
considerations. 

fASCE PBEPBIHT 1726] A73-31389 

Some aerodynamic problems applicable to the light 
aircraft 


A73- 32809 


iind tunnel gust simulation for STOL aircraft 

behavior during low velocity flight in turbulent 
atmosphere near ground 

A73-32813 


Conceptual study of high performance v/STOL 
fighters. 

TASMB PAPER 73-GT-661 A73-33518 

Numerical analysis of aircraft rolling performance 
and effect of cross-coupling of lateral and 
longitudinal motions 

rAHC-B/B-3349] N73-24010 

Theoretical investigation of longitudinal 

stability, control, and response characteristics 
of let flap aircraft 

r ARC-B/B-3272 1 N73-24028 

Development of stability augmentation systems for 
decoupling response of short takeoff and landing 
aircraft in longitudinal and lateral-directional 
flight modes 

N73-24041 


Development and application of aircraft 

performance prediction methods for subsonic and 
supersonic transport and fighter aircraft 
r AGABE-LS-561 N73- 24042 


Numerical methods for determining range and radius 
of action performance of transport and combat 
aircraft and effects of various parameters on 


performance 


N7 3-24043 


flethods for evaluating and predicting airfield 
performance of turbojet and turbofan aircraft 
operating in conventional and short takeoff modes 

H73-24044 


Development of methods for predicting aircraft 
flight maneuver and climb performance to show 
effects of excess power and load factor 

N73-24045 


Aerodynamic coefficients for calculating transport 
aircraft performance using wind tunnel and scale 
models 


N73-24046 

Hathematical models of aircraft mass and performance 

N73-24047 


Development of methods for presenting aircraft 
performance data and comparison of specific 
methods to show sources of discrepancies 

N73-24050 


Numerical analysis of aircraft takeoff performance 
based on phases of takeoff and forces exerted on 
aircraft as basis for aircraft design 

N7 3-2 40 51 

Numerical analysis of ninimnm time climbing 
procedure and minimum fuel climbing procedure 
for typical subsonic aircraft 

N7 3-24052 

Development of computer program for determining 
minimum time trajectory and comparison with 
gradient method of computation 

N73-24053 

Development of two methods for optimizing design 
of subsonic, swept wing jet transport aircraft 

N73-24054 

Numerical analysis of DiniDum flight time for sail 
plane performance while performing cross country 
flight 

fflE-68] N73-24055 

Application of cold thrust augmentation technigues 
for improved performance of short takeoff 
aircraft performance 

r AD-7582021 N73-24073 

Computer program for developing optimal stability 
augmentation system for high performance 
aircraft based on pilot parameters for pitch 
tracking task 

CAD-757879] N73-24076 

Characteristics of guiet turbofan short takeoff 
aircraft for short haul air transportation and 
analysis of economic and sociological factors 
affecting operation Vol, 1 

[ NASA-CR-1 14612] N73-25065 

Performance of aircraft taxiing on dirt surfaces 
CAD-7565081 ' N73-25077 

Design and development of STOL and V/STOL aircraft 
to show design requirements, performance 
characteristics, and air traffic control problems 
fPB-2171021 N73-25085 

AIBCHAFT PILOTS 

Commercial airline operational control, discussing 
flight plan approval by pilot and ground 
personnel, preflight duties, weather information 
assessment and fuel monitoring 

A73-32446 


AIBCBAFT PBODUCTION 

Some economic aspects of aviation safety, 

A73-33648 

AIBCBAFT BELIIBXLITI 

Some aerodynamic problems applicable to the light 
aircraft 

A73-32809 

Air Force Increase Reliability of Operational 

Systems computer program and mathematical models 
for economic logistic resource allocations and 
cost effective system modification 

173-33627 

Bffedt of gust loads on vinq and T-tail 

airworthiness reguirements for short haul aircraft 
rP0K-K66] N73-25058 

Adhesive bonding and structural integrity of short 
. haul Fokker F-26 Fellowship aircraft 

N73-25061 
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AIBCBAFT SAPETX 


5DDJSCT INDEX 


AIBCBAPT SAPBTT 

B-1 boDber cretr integrated escape module for safe 
recovery throughout aircraft operational 
envelope, discussing capsule configuration and 
flight tests 

TAIIA PAPEB 73-<ia0l A73-31426 

Experiraental investigation and correlation of the 
ground impact acceleration characteristics of a 
full scale capsule and a 1/4 scale model 
aircraft emergency crew escape capsule system. 
fAIAA PAPEfi 73-480] A73-31463 

Aircraft in-flight visibility /conspicuity/ during 
daytime, discussing exterior paints, tapes and 
high intensity lighting effectiveness for nidair 
collisicn avoidance 

173-32661 

Aircraft safety engineering for air piracy 
prevention, discussing cockpit communication 
isolation from passenger compartment 

A73-32662 

Lightning protection for aircraft canopy, 

disenssing simulation tests, safety margins, 
side puncture, corona streamering and pilot 
physiological reactions 

^ , 173-33036 

Lightning simulation testing in aerospace. 

^ A73-33145 

Simulation in the design of automated air traffic 
control functions. 


A73-33419 

Some economic aspects of aviation safety, 

A73-33648 

Developoent and characteristics of air traffic 
control radar and associated signal and display 
processing equipment 

rFll-HD-73-35] M73-25178 

AIBCBAPt STABILITI 

Book - Methods for estlnating stability and 
control derlyatlves of conventional subsonic 
airplanes. 


Numerical analysis of aircraft rolliug performance 
and effect of cross-coupling of lateral and 
longitudinal motions 

f ARC-fi/K-3349] N73-24010 

Development of stability augmentation systems for 
decoupling response of short takeoff and landing 
aircraft in longitudinal and lateral-directionai 
flight modes 


H73-24041 

Computer program for developing optimal stability 
augmentation system for high performance 
aircraft based on pilot parameters for pitch 
tracking task 

I* AD-757879 ] H73-24076 

Application of ground effect machine landing 

systems for recovery of remotely piloted vehicles 
„ K73-24079 
Hind tunnel stability tests to determine static 
louqitudinal and lateral characteristics of 
full-scale model of light, single engine, high 
vinq aircraft 

r NASA-Tir-D-714g ] N73-25068 

AXBCBAFT SlBUCTDltES 

Exfoliation corrosion of aluminum alloys, 

- , A73-31737 

Bathematxcal model of elastic flight body behavior 
in continuous medium based on combination 
solutions to aerodynamics, automatic control and 
elasticity theory problems 

, A73-32063 

wing spar static and fatigue tests and s-N curve 
for lifetime measurement of root sections of 
small trainer and passenger aircraft 

. A73-32190 

Lightning protection for boron and graphite fibers 
in epoxy resins for aircraft composite structures 
n - , ^ , A73-33032 

Pressurixed fuselage design studies for short haul 
transport aircraft, discussing sandwich 
structures and bonding techniques for A1 and Ti 
alloy construction materials 

A73-33069 

Titanium casting technology applications to 
aircraft structures, considering flap tracks, 
brake torque tubes and arrestor hook mounting 
brackets 


A 73- 33071 


Boron composites - Status in the USA, 

A73-34042 

Parametric and optimization techniques for 
aircraft design synthesis to show principal 
lines of data flow for component development 

N73-24049 

AIBCBAFT SDBVIVABILITT 

JP8 and JP4 aircraft fuel fire and explosion 
susceptibility from gunfire hits, discussing 
combat survivability relative to fuel volatility 

A73-32670 

AIBCBAFT TIRES 

Mathematical model for shimmy auto-oscillations of 
aircraft landing gear nose vhesl with pneumatic 
tire under velocity changes 

A73-31044 

AIBCBAFT WAKES 

Computerized three dimensional calculations of 
hypersustained aircraft in viscous potential 
flow in terms of boundary layers and wakes 

A73-32816 

Ship model basin for simulating aircraft vortex wake 
r AD-7588931 N73-25291 

AIBFIBLD SUBFACB HOVEBEHTS 

Airport planning for 1980s air traffic capacity 
reguireraents, considering runways, aprons, air 
traffic and ground movements control, ground 
access and terminal facilities 


a r 

Systems analysis of civil airport surface traffic 
control 

[FAA-ED-08-n B73-24655 

AIBFOIL PROFILES 


Modane-Avrienx transonic blowdown wind tunnel for 
two dimensional flow airfoil profile study 
fONE8A-WT-203l W73-24281 

Analysis of Kutta-Joukowsky condition in three 
dimensional flow with application to vortex 
sheet attachment to wing surface 

[ HA SA-TT-F- 14918] N73-24319 

AIBFOXLS 


Pressure distribution on multicomponent airfoils 
in two dimensional incompressible potential 
flow, using Bartensen-Jacob vorticity 
distribution method to derive Fredholm type 
circulation equation 


A73-31637 

Subsonic compressible airfoil cascade flow 
calculations by series, iterative, matrix and 
streamline curvature methods, discussing 
transonic and supersonic cases 

fASME PAPER 73-GT-9] 173-33487 

Lift and measurements in an aerofoil in unsteady 
flow. 

TAShE PAPER 73-6T-41] A73-33503 

Invlscid flow through a cascade of thick, canbeted 
airfoils. I - Incompressible flow, 
fASBE PAPER 73-GT-64] A73-33527 

Inviscid flow through a cascade of thick, cambered 
airfoils, li - Compressible flow. 
fASHE PAPER 73-GX-85] A73-335.'^8 

Numerical analysis of pressure distribution in 
incompressible flow on two dimensional airfoils 
near ground 

r ABC-H/B-32381 N73-24000 

Application of conformal capping procedures for 
designing airfoil shapes with high design lift 
coefficients 

CAD-757813] 873-24040 

Stalling characteristics of airfoil in laminar 
viscous incoupresslble fluid with consideration 
of starting vorter and separation bubble 
CAD-758831) H7 3-24334 

Application of Kelvin impulse theory for computing 
iift on airfoils and analysis of circulation 
around airfoil to produce lift 

N73-24997 

Wind tunnel tests to determine pressure 

distributions for four percent thick, circular 
arc, biconvex airfoil at transonic speeds 
r ARC-B/B-31 80 ] N73-25002 

AIBFBABE HATEBIALS 

Composite airframe structure effects on jet 
aircraft maintenance, discussing fire safety, 
fatigue resistance, environmental durability and 
quality assurance 

A73-33027 

Boron composites - Status in the DSA. 

A73-34042 
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&IBPOfiT PLARNIBG 


AX6F6AHBS 

V/SToi airfraue/pro pulsion integration problem 
areas« 

nSHE PAPER 73-GT-76] A73-33522 

Design criteria and analysis procedures to 

minimize occurrence of na^or structural failures 

in airframes due to undetected damage 

ril>- 7578701 S73-24074 

Analysis of interaction characteristics of 

harmonic forcing excitation and aircraft panel 
flutter 

[AD-7 58264] H73-24075 

Resonance tests of delta ning aircraft model to 
determine effect of stiffness changes of wing 
spars on freguencles and modes of vibration 
[ ARC-B/H-3268 1 N73-25031 

Optimization of mass distribution of solid beams 

and panels for structural design of airframes 
and panels 

tAD-75Sl69l N73-25054 

AlfiLIBS OPEBAflOHS 

BooX - Aircraft noise: Should the Boise and Number 
Index be revised* 

A73-32414 

Commercial airline operational control, discussing 
flight plan approval by pilot and ground 
personnel, preflight duties, weather information 
assessment and fuel monitoririg 

A73-32446 

Some remarks on operational problems associated 
with the introduction of automatic data 
processing into air traffic control* 

A73-32447 

Aircraft integrated data systems /AIDS/ 

utilization for airlines operational flight 
control and economic exploitation enhancement, 
discussing aircraft accident investigation, 
maintenance, navigability, etc 

A73-32496 

PB-75 flight guidance system for subsonic 

commercial transport aircraft operation under 
Category IIIA conditions, describing cruise and 
IIS operation 

A73-32500 

STOL operatiopal impact on ATC system support, 
considering short haul metropolitan and rural 
transportation modes, landinq/takeoff facilities 
and all-weather operational reliability 

A73-32547 

Air cargo transportation growth since 1945 with 
comparison to concurrent air passenger 
evolution, predicting future trends 

A73-32555 

Civil aviation research patterns, discussing 
effects of nonregular carrier conpetition and 
Boeing 747 introduction 

A73-32557 

Radio navigation and landing aid equipment for 
maior airports and airlines, noting simplified 
egulpment for nlnor airports 

A73-32559 

Composite airframe structure effects on let 
aircraft raaintepan.ee, discussing fire safety, 
fatigue resistance, environmental durability and 
quality assurance 

A73- 33027 

Canadian air transportation survey, outlining 
history of other modes, transportation 
iDvestoent trends, modal traffic distribution, 

STOL applications, airline social services and 
marketing 

A73-33177 

world air traffic patterns prelected to 19B8, 
including present traffic features, supersonic 
transport utilization, ground transport 
aternatives, air freight and aircraft types 

A73-33180 

Flight Simulation Symposium, 2nd, London, England, 
Ifay 16, 17, 1973, Proceedings* 

A73- 33201 

Specific Behavior Obiective approach to airline 
flight simulation, featuring duplicate training 
elimination and education time reduction 

A73-33202 

Airline flight simulator programs for aircraft 
type conversion training, outlining flight 
instructor training, certification and 
instructional aids 

A73-33203 


Airline flight simulation program, examining 
visual system capacity for replacement of 
in-flight training with pilot learning transfer 
estimation and simulation effectiveness appraisal 

A73- 33204 

BOAC computer aided flight simulators, detailing 
simulator systems history, Boeing 747 training 
adaptation, and simulation types 

A73-33212 

An initial estimate of aircraft emissions in the 
stratosphere in 1990. 

fAIAA PAPER 73-508] A73-34046 

Development of simulation model and computer code 
for evaluation of operation of short takeoff 
aircraft for commercial airline operations 
FNASA-CE-I 14631 1 N73-25062 

Problems of air transport economics and efficiency 
of air transport utilization in USSR 
r NASA-TT-F-741 1 B73-25069 

AIRPORT BBACOHS 

Portable beacon test site for en route radar 
coverage in airport vicinity 

[FlA-ElD-73-491 B73-24266 

AIRPORT LIGHTS 

Roskilde airport for Copenhagen metropolitan area 
general aviation and domestic air traffic, 
describing runways, taxiways, drainage, terminal 
facilities, lighting and navigation aids 

A73-32364 


AIRPORT PLAHRIHG 

Parameters of rational airfield pavement design 
system* 

FASCB PREPRINT 1700] A73-31 386 

Effect of openings on stresses in rigid pavements* 

A73-31387 

Subgtade strengthening of existing airfield runways. 

A73-31388 

STOL aircraft flight and landing area 
considerations* 

FASCB PREPRINT 1726] A73-31389 

iDteraational Conference on Offshore Airport 

Technology, 1st, Bethesda, Hd. , April 29-Hay 2, 
1973, Proceedings* volume 1* 

A73-31526 

Design considerations for offshore airports* 

A73-31527 

Hulti-purpose use potential of offshore airports* 

A73-31S28 

Access requirements for offshore airports. 

A73-31529 

Aircraft noise, exposure factor, land use 

priorities, public environmental concern and 
iurisdictional considerations impact on offshore 
airport planning 

A73-31530 

offshore airport planning, discussing selection 
economics from cost effective alternatives based 
on usage proiection, community benefits and 
intrinsic and social costs 

A73-31531 

Operational considerations in the design of 
offshore airports* 

A73-31S32 

Heavy marine structure engineering in offshore 
airport planning, discussing construction types 
and conditions, environmental factors, 
materials, methods and equipment 

A73-31533 

A technological development scenario for offshore 
iet ports, 

A73-31534 

Netherlands international airport planning and 
site selection, discussing cost/benefit analysis 
experience from large coastal and offshore 
proiects 

A73-3153S 

Land construction and cost studies for Chicago 
offshore airport site development in Lake 
nichiqan using rock and sandfill dikes for 
protection against waves 

A73-31536 

Denmark offshore airport proiects progress reports 
covering historical background, present status, 
political efforts, legislation, market 
retention, access problem and technical design 
considerations 

A73-31537 

Honolulu International Airport reef runway. 

A73-31538 
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London third airport planning^ discussing site 
selection, large scale urbanization, land use 
and reclamatiOD, operational aspects and i 
en7iranmental factors 

A73-31539 

Los Angeles offshore airport planning case study 
covering design, logistics problems and costs 
with allowance for airspace and environmental 
considerations peculiar to Southern California 
area 

A73-31540 

Hiaoi offshore airport project rejection reasons, 
citing coanercial and marine ecological 
considerations 

A73-31541 

Offshore airport planning in Osaka-Bay, Japan - 
New Kansai International Airport* 

A73-31542 

San Diego offshore airport feasibility to meet 
future air traffic demands, evaluating sites for 
capacity, environmental impact, access and 
construction costs 

A73-31543 

Progress report on Tel Aviv offshore airport 
project, 

A73-31544 

Canadian government planning for second land based 
or offshore jet airport in Toronto area, 
considering environmental and community factors 

A73-31545 

Fog frequency and characteristics at the site of 
the proposed New lork offshore airport, as 
compared with those at J, F« Kennedy 
International Airport - A preliminary report* 

A73-31546 

Dallas/Fort Forth airport layout and facilities, 
describing runway arrangement, passenger, 
baggage and cargo services, access roads and 
internal transportation system 

A73-32362 

Airport planning for 1980s air traffic capacity 
requirements, considering runways, aprons, air 
traffic and ground movemeots control, ground 
access and terminal facilities 

A73-32363 

Boskilde airport for Copenhagen netropolitan area 
general aviation and donestic air traffic, 
describing runways, taxivays, drainage, terminal 
facilities, lighting and navigation aids 

A7 3- 32364 

Book - Aircraft noise: Should the Noise and Number 
Index be revised* 

173-32414 

Book - Aircraft noise: Selection of runway sites 
for Naplin Airport, 

A73-32415 

Airport or ATC system hourly landing and takeoff 
capacity concept in terms of hourly demand as 
function of mean waiting time 

A73-32552 

French ATC authority problems generated by 
north-south air lane crossing of 
intercontinental east-west routes, considering 
enroute and terminal airport problems 

A73-32558 

Radio navigation and landing aid equipment for 
major airports and airlines, noting simplified 
equipment for minor airports 

A73-32559 

Technical studies and research on airport 
infrastructure 


A73-32561 

Airports automated meteorological instrumentation, 
describing cloud base height telemeter and 
transmissooeter for runway visibility measurement 

A73-32563 

Determinants for aircraft noise annoyance - A 
comparison between French and Scandinavian data, 

A73-3291S 

Toronto airport relocation project, sunmarizinq 
provincial government planning and decision 
making process, site choice and community 
resistance to airport 


, A73-33181 

STOL short haul system development, discussing 
airport congestion, operational costs and 
environmental considerations 


Feasibility analysis for computer-based data 
communications and/or processing facilities at 
civil airport 

rfiAB-TB-72133] B73-25711 

Measured noise level data for proposed airport 
sites in Florida 

rPB-2ia459/0] H73-25737 

AISPOBT SQBFACB DETBCTIOM EQVIPMBNT 

Airport lighting systems as visual landing aids, 
discussing runway disposition, brightness 
levels, beam orientation, visibility factors and 
flashing lights 

A73-32974 

AIRPORTS 

Digital readout wind measurement and indicator 
system for data acquisition, processing and 
display in airports for aircraft wind 
information service 


A73-31318 

Aircraft crash fire prevention and fighting in 
airports, discussing aircraft fuel system 
fall-safe design concepts and airport fire 
fighting equipment and procedures 

A73-32366 

Anglo-American Aeronautical Conference, 13th, 

London, England, June 4-8, 1973, Proceedings* 

A73-33176 

Air-ground transportation interface at airports, 
examining baggage handling, ticketing, security 
procedures, rapid transit access, in-airport 
time and walking distances 

A73-33178 

Inspection of Hunter Army Airfield, Savannah, 

Georgia to determine condition of runways 
CAD-7573871 N73-24285 

Fog clearing at airports by ground based heating 
CAD-7578971 N73-24639 

Evaluation of courses of action and costs to 
reduce aircraft noise levels in vicinity of 
airports 

rPB-215611/51 H73-250BC 

Analysis of economics and finances of airport 
operations to determine procedures for improved 
fianagement and operation 

[BEPT-73-012101 N73-25253 

Computer programs for ceiling and visibility 
forecasting using air terminal weather data 
rPAA-BD-73-13] N73-25677 

Optical radar evaluation of techniques for fog 
dissipation at airports 

[AD-7587673 N73-25682 

AIRSPACE 


Inverse condemnation of airspace, discussing real 
property concept relation to aircraft noise, 
pollution and environment protection 

A73-33103 

AIRSPEED 

Position errors in airspeed calibration methods 
C NAL-TH-29B 1 S7 3-24 477 

Air or inertial data addition to onboard 

navigation system for improved air traffic control 

S73-25699 

ALl-IEATBBB AIR RA7IGAT10E 

The lowering of minima of third- level and business 
aircraft 


A73-32476 

H*A*D*G*S* - Microwave Aircraft Digital Guidance 
Equipment; Description of the system 

A73-32504 

STOL operational impact on ATC system support, 
considering short haul metropolitan and rural 
transportation modes, landinq/takeoff facilities 
and all-weather operational reliability 

A73-32547 

All-weather landing technology and economics, 
considering ground and airborne equipment and 
benefits and costs 


A73-32553 

Integrated reliability and safety analysis of the 
DC-10 all-weather landing system* 

A73-33641 

Purpose, operating principles, and technical 
description of instrument panel equipment 
installed on An-24 aircraft 

rAD-75875n N73-24504 


A73- 33192 



SUBJECT IBOBX 


&THOSPHBBIC CBBfllSTBT 


&I101S 

Potential of hot-iaostatic pressing, hydrostatic 
extrusion and deformable die tube tapeiinq 
processes to production of titanium tubes 
rAD-759504] N73-25532 

BLTIHBTBBS 

Freoruency nodulated radar systems for range 
finding, velocity oeasurenent, and altimeters 

U73-25162 

ALU HI SUB 

Feasibility and cost effectiveness of expendable 
main rotor blades on UH-1 helicopter 
r AD-7584641 M73-24078 

ILUHIHUH ALLOTS 

Exfoliation corrosion of aluminum alloys- 

173-31737 

Significance of intergranular corrosion in 
high-strength aluminum alloy products. 

A73-31740 

AX-24 AIBCBAFT 

Bussian book - Practical aerodynamics of the An-24 
aircraft /2nd revised and enlarged edition/. 

173-31547 

Purpose, operating principles, and technical 
description of instrument panel equipment 
installed on ln-24 aircraft 

flD-75B75n K73-24504 

INGLB OF ATTACK 

Theoretical and experimental study of a smcpt-back 
wing at lorn Telocity over a vide range of angles 
of attack 

A73-32614 

The use of a finite difference technique to 
predict cascade, stator, and rotor deviation 
angles and optinum angles of attack. 

[ASHE PIPEB 73-GT-101 A73-33488 

Analysis of effects of shock induced boundary 

layer separation in transonic flight and methods 
for eliminating or reducing effects 
r lRC-B/M-35101 H73-25019 

IBTEBXl IBBIIS 

Sunmay 7BT localizer antenna array for Norwegian 
airports ILS, taking into account difficulties 
due to course bends and snov 

173-32498 

IHTENXl DESIGN 

French TOB system with single type equipment for 
operation on site at performance levels to meet 
ICAO standards, emphasizing antenna design 

A73-32453 

Nonimaqe glidepath antenna design for ILS system 
within international civil aviation convention 
specifications 

173-32463 

Bunway VHF localizer antenna array for Norwegian 
airports ILS, taking into account difficulties 
due to course bends and snow 

173-32498 


AHTBREA BADllTIOX PATTBBBS 

Doppler TGB equipment, economics, blending 

function and antenna system, discussing ground 
measurement and monitoring, sideband generation 
and reference modulation 

173-32452 


APPBOACB COHTEOl 

Automatic helicopter approach in poor visibility 

A73-32465 

AIL-CO-SCAN landing system for STOL and heliports, 
combining localizer and glide control functions 
in 20 by 20 deg approach window 

A73-32470 

H.A, D.G.B. - Microwave Aircraft Digital Guidance 
Bguipment: Description of the system > 

173-32504 

Development of inertial smoothing system for 
control and display applications for ?TQL 
aircraft automatic instrument approach and 
landing operations 

(»iSA-TN-D-727n N7 3-24653 

Development of air traffic control procedure to 
permit short takeoff aircraft landing along 
curved approach traiectory and analysis of data 
transmission reguirements 

N73-25055 

Operational procedures and modes of experimental 
guidance system for short takeoff aircraft to 
provide arrival time control and automatic 
tracking 

rNlSA-TH-X-622331 N73-25710 


Analysis of control and display device testing for 
microwave landing system - Vol^ 1 

r AD-756791 ) H73-25713 

Development of control and display testing 

requirements for evaluation of microwave landing 
system - Vol. 2 

r AD-7587921 N73-25714 

Analysis of data rate requirements for low 

visibility approach with scanning beam landing 
guidance system 

r AD-7567861 H73-25719 

ABCTIC BE6IQNS 

Large payload aircraft for Alaskan and Canadian 
gas-oil transportation, examining alternative 
pipeline economic factors and possible new North 
Canadian island fuel fields 

A73-33183 

Effects of polar cap absorption events on 

performance of Omega navigation system operating 
in high latitudes 

r AD-759009] H73-25718 

ABBA NAVIGATION 

Area navigation computer TCE-71 1 system, 
discussing central control display and data 
entry units, inputs/outputs and operating modes 

A73-32455 

Doppler VOB area navigation operational 
principles, emphasizing bearing accuracy 
improvement compared to conventional VOB systems 

A73-32456 

Area navigation feasibility, discussing conputer 
technology usefulness, time saving and air 
traffic controller acceptance 

A73-32491 

Feasibility of modifying Tacan/DME system to 
broadcast digital data for area navigation 
rFAA-BD-73-2] N73-24656 

Analysis and digital computer simulation of 

operational and performance aspects of vertical 
area navigation system 

rPAA-BD-72-1251 S73-25705 

ABBED FOBCBS (OBITBD STATES) 

Inluries induced by high speed ejection - An 

analysis of DSAP noncombat operational experience, 

173-32664 

ABBOi BINGS 

Linear problem for delta and y-shaped wings 

173-31301 

ASCENT PBOPDLSION 5TSTBBS 

P/BF-101 ejection scat upgrade kit for performance 
improvement, discussing propulsion, trajectory 
control, snubber system and rapid recovery 
parachute opening 

173-32667 

ESCIPAC IE stabilized ejection seat for Nayy S-3A 
and Air Force A-91 aircraft, describing 
propulsion, stabilization, separation and 
lateral divergence subsystems 

173-32669 

ASSEMBLIES 

Higb-teaperaturc low pressure hose assembly, 

convoluted-, tetraf luoroethylene- , for aerospace, 
rSAB IBP 1227] 173-33017 

ISTBONAUTICS 

Israel Annual Conference on Aviation and 

Astronautics, 15th, Tel Aviv and Haifa, Israel, 
March 14, 15, 1973, Proceedings, 

173-31633 

ASYMPTOTIC HETHODS 

An approximate method for the calculation of the 
velocities induced by a wing oscillating in 
subsonic flow 

A73-31905 

The three-diDensional turbulent boundary layer - 
Theoretical and experimental analysis 

A73-32810 

ATHOSPHBBIC 60UNDABT LAYEfi 

Structure and dynamics of horizontal roll vortices 
in planetary boundary layer 

N73-24341 

ATBOSPHBBIC CHBHIStBT 

Preliminary estinates of the fate of SST exhaust 
materials using a coupled diffusion/chemistry 
model. 

fAIAA PAPER 73-535] A73-33567 
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ATHOSPHEBIC CIBCULATIOH 


SOBJECT ZHBBZ 


19HOSPDEBIC CIBCOLATIOK 

A three-dimensional stratospheric point-source 
tracer erpetimsnt and its Implications for 
dispersion of effluent froo a fleet of 
supersonic aircraft. 

rAlAA PAPEE 73-528] A73-33562 

Numerical atmospheric circulation model of SST 
effects on stratospheric ozone distribution 
TAIAA PAPEB 73-529] A73- 33563 

ATBOSPHEBIC COHPOSITIOH 

Aircraft exhaust plume dispersion and fliqht 

corridor concentration prefiles in stratosphere 
as function of fliqht freqnencv and scale 
dependent diffusion 

fAIAA PAPEB 73-532] A73-33565 

ATHOSPHEHIC DIFFUSION 

Prelioinarif estimates of the fate of SST exhaust 
materials usinq a coupled dlff usion/cbemistry 
model, 

FAIAA PAPES 73-535] A73-33567 

ATHOSPBEBIC NOBELS 

A three-dimensional stratospheric point-source 
tracer experiment and its implications for 
dispersion of effluent from a fleet of 
supersonic aircraft, 

[AIAA PAPER 73-528] A73-33562 

Numerical atmospheric circulation model of SST 
effects on stratospheric ozone distribution 
FAIAA PAPEB 73-529] A73-33563 

Preliminary estimates of the fate of SST exhaust 
materials usinq a coupled diffusion/chemistry 
model, 

FAIAA PAPER 73-535] A73-33567 

A model for studying the effects of injecting 

contaminants into the stratosphere and mesosphere, 

FAIAA PAPEB 73-539] A73-33569 

Chemical kinetics and atmospheric dynamics data 

base for digital oodelinq of climatological 
aircraft exhaust effects 

r PB-214100/0 1 H73-254ft1 

ATBOSPHBBIC TOBBUIEVCB 

On the possibility of turbulent thickening of weak 
shock waves. 


A73-32794 

Wind tunnel gust simulation for STOL aircraft 
behavior during low velocity flight in turbulent 
atmosphere near ground 

A73-32813 

Research projects involving boundary layer flow^ 
heat transfer during aerodynamic heating, 
atmospheric turbulence effects, and airframe 
structural analysis - Vol. 2 


N73-24U11 


ATTITUDE CONfBOL 

NASA research commercial ?TOL transport propulsion 
system specifications and components 
development, discussing lift fan propulsion 
method for aircraft attitude control 
FASBE PAPEB 73-GT-24] A73-33498 

Direct side force control for STOL crossvlnd 
landings with analysis of manual and automatic 


control modes 

FAD-759555] H73-25U91 

AUTOCOBBBLATIOB 


Spectral moving frame Representation of jet noise 
by far field acoustic pressure autocorrelation 
and density function 


AUTOGTBOS 


A73- 33681 


Stowable deployable autogyro aircrew vehicle 
escape rotoseat /SAVER/ conversion to flight 
vehicle for advanced escape rescue capability 
/AERCAB/ from hostile areas 


A73-32674 

ADTOHATIC CONTBOL 

Dathematical model of elastic flight body behavior 
in continuous medium based on combinatioD 
solutions to aerodynamics, automatic control and 
elasticity theory problems 


A73-32063 

Russxan book - Radio devices for flight vehicle 
control systems, 

^ A73-32421 

The Corail radar — Automatic equipment for runway 
surveillance 


173-32431 

Automatxon of the print-out of strips of flight 
plans for air traffic control 


173-32441 


Automated system of mixed /civil and military/ 
control 

A73-32444 

Automation of the Yugoslav APTK network and its 
future expansion 

A73-32482 

Real time information processing automated systems 
for ATC, considering reliability based on 
redundancy 


A73-32483 

Airports automated meteorological instrumentation, 
describing cloud base height telemeter and 
transmissometer for runway visibility measurement 


A73-32563 

Simulation in the design of automated air traffic 
control functions* 


173-33419 

AUTOHITIC PLIGHT CONTROL 

The safety, the reliability, and redundancy in the 
automatic flight control system of the A300-B 
Airbus 


A73-32459 

PB-75 flight guidance system for subsonic 

commercial transport aircraft operation under 
Category IIIA conditions, describing cruise and 
ILS operation 

A73-32500 

FGS-70 flight guidance system for general 

aviation, commercial and military transports, 
discussing ILS and VOH operation modes and 
autopilot /flight director integration 

A73-32501 

. Experimental autostabilized tethered rotor 

platform for reconnaissance, communications and 
ECH, discussing control system effectiveness 
from fliqht test results 


AOTOBATIC LANDING CONTHOL 


A73-33736 


Automatic helicopter approach in poor visibility 

173-32465 

Independent Landing Bonitor for economic Category 
3 operation with fail-operational autoland, fog 
dissipation or fail- passive autoland plus 
visibility augmentation 


A73-32499 

Integrated reliability and safety analysis of the 
DC-10 all-weather landing system. 


AUTOMATIC PILOTS 


A73-33641 


PB-7S flight guidance system for subsonic 

commercial transport aircraft operation under 
Category IIIA conditions, describing cruise and 
ILS operation 


A73-32500 

P6S-70 flight guidance system for general 

aviation, commercial and military transports, 
discussing ILS and VOE operation modes and 
autopilot /flight director integration 

A73-32501 

Synthesis of hover autopilots for rotary wing VTOL 
aircraft 


FNASA-CR-132053] N73-24071 

AUTOMATIC TEST EQUIPMENT 

Operational readiness and maintenance testing of 
the B-1 strategic bomber, 

A73-33631 

Concept and system of the versatile avionic shop 
test /VAST/ system. 


AUTOMATION 


A73-33634 


Automatic radar terminal system /ARTS/ for high 
density ATC centers, noting improved target 
identification and alphanumeric data display 

A73-31133 

Russian book - Air navigation: Application of 

radio navigational aids and automated navigation 
complexes. 


173-31471 

VOLMET transmission automation with the aid of the 
•DECLAM* system using a speech synthetizer 

A73-32429 

Airports automated meteorological instrumentation, 
describing cloud base height telemeter and 
transmissometer for runway visibility measurement 

A73-32563 

Automation of decision making process in air 
traffic controllers terminal operations 
FFAA-RD-72-63-VOL-3] N73-24657 
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SUBJECT mOEX 


bbhdihg bobents 


AUTOBOBILS SHGllBS 

Low enissions conbustioB for the regenerative gas 
turbine* I - Theoretical and design 
considerations. 

fASME PfiPEB 73-GT-113 473-33489 

IiOH enissions combustion for the regenerative gas 

turbine* II - Experimental technigues. results, 
and a&sessDient. 

fASBE P4PEK 73-GT-121 473-33490 

Aotoaomion 

4 dynamic and aerodynamic analysis of an 
articulated autorotor decelerator system, 
thlAA P4PER 73-4631 A73-31449 

4UXI1IABT POIEH SODBCES 

7F« €14 twin- jet short haul aircraft, discussing 
layout, auxiliary power supply system for ground 
handling independence, surface movements 
■aneuverabllity and low noise characteristics 

473-32365 

AVAI14B11ITX 

Computer program for Equipment Improvement 
Reconneudation /EIB/ evaluation relative to 
reliability, availability, inventory cost and 
total annual expenditure in Army engineering 
management decision making 

473-33653 


AVIQHZCS 

Electronics and civil aviation; International 
Conference, Paris, France, June 26-30, 1972, 
Beports. Volumes 1 & 2 

173-32426 

French VOB system with single type equipment for 
operation on site at perfornance levels to meet 
ICAO standards, emphasizing antenna design 

173-32453 

Onboard electronic equipment optimization and 
redundancy 

A73-32460 

Pilot-elcctronics-control surfaces as feedback 
loop for aircraft flight control, discussing 
iUBtrancnts, pilot training and aircraft flying 
qualities 

A73-32472 

Electronic systems as piloting aids in Concorde 
SST, discussing flight controls, trim computer, 
autostabilizer, autopilot and automatic engine 
control 

173-32474 

Air traffic control technology progress review and 
future forecast, noting microelectronics and 
automation need in civil avionics 

A73-32479 

limitations in the use of all-electric systems for 
vital application In civil aircraft* 

A73-32492 

Study of the integrity of an equipment - 

Application to radio altimeters for category III 

A73-32493 

system of recording based on partial on-board 
processing 

A73-32494 

Analysis of the reliability of airborne material 
in an airline company - objectives and methods 

473-32495 

Electronic integrated flight data displays for 
pilot workload reduction at takeoff, approach 
and landing, considering head-up and bead-down 
and colored systems 

A73— 32506 

Experimental approach for utilization of cathode 
rav tube piloting instruments 

^ 473-32509 

Instrument- panel electronic display system 

Avionics systems simplification for cost, weight 
and space reduction, considering ease of 
maintenance, failure points reduction and flight 
director/autopilot computers and couplers 
.liniBotion J73-331B7 

Avionics and human factors in flight simulator 
economics, interrelating aircraft design to 
«i.ulation STSte. 473-3320 6 

Concept and system of the versatile avionic shop 
test /VAST/ system, 

A73-33634 


Installation of electronic warfare training 
equipment in rear cockpit of CP- 100 aircraft 
with emphasis on human engineering considerations 
rbCIEH-9041 H73-25071 

AXIAL FLOW 

Heasurement of power spectra of waveforms derived 
from vibrating blades in axial compressor and 
application to determine damping factor of blades 
rAEC-E/H-32531 H7 3- 240 14 

Design and evaluation of multiple circular arc 
bladed, axial flow transonic compressor rotor 
rUASA-TH-X- 26971 N73-24033 

AXIAL FLOW TUBBIHES 

Comparative analysis of turbine loss parameters, 
[4SHB PAPER 73-GT-91 1 A73-33529 

AZiSyflHETBIC FLOW 

Transonic flow through a turbine stator treated as 
an axisymmetric problem* 

fASBE PAPER 73-GT-511 473-33510 


B 


B-1 lIBCBAPT 

B-1 bomber crew integrated ©scape module for safe 
recovery throughout aircraft operational 
•envelope, discussing capsule configuration and 
flight tests 

TAIAA PAPER 73-440] 473-31426 

Development of a high-performance ringsall 
parachute cluster. 

f 1114 PAPER 73-468] A73-31452 

Operational readiness and maintenance testing of 
the B-1 strategic bomber* 

A73-33631 

B-57 AIBCBAPT 

WB-57F aircraft with instrument package for 
nuclear test detection and upper atmosphere 
research, discussing range, altitude, speed, 
payload capacity and onboard equipment 
[AIAA PAPER 73-510] 473-33548 

b-70 aircraft 

Flight-measured base pressure coefficients for 
thick boundary layer flow over aft- facing step 
for Mach numbers from 0.4 to 2*5 using XB-70 
aircraft 

rNASA-TH-D-7202] N73-24317 

Low frequency structural response and damping 
characteristics of XB-70 aircraft during 
subsonic and supersonic flight 

tHASA-TH-D-7227 1 H73-24892 

Flight tests of XB-70 aircraft to determine skin 
friction coefficients and boundary layer 
profiles at Mach numbers up to 2.5 
[NASA-TS-D-7220] H73-25276 

BAFFLES 

Acoustic shielding baffle for determining jet 
noise source location 

[NASA-TH-D-72291 M73-25734 

BALAHCIHG 

Balancing equipment for jet engine components, 
compressors, and turbine - Rotating type for 
measuring unbalance in one or more than one 
transverse planes, 

(SAE ASP 567A] 473-33013 

BALLUTE5 

Development and testing of ballute 

stabilizer/decelerators for aircraft delivery of 
a 500-lb nuaition. 

TAIAA PAPER 73-485] 473-31467 

BASE PBBSSDBE 

Flight- measured base pressure coefficients for 
thick boundary layer flow over aft-facing step 
for Mach nuubers from 0*4 to 2*5 using XB-70 
aircraft 

f!145A-TH-D-72D2] S73-24317 

BEHDXWG HOMBflTS 

Rumerical methods for determining effect of 

aerodynamic lag on bending response of aircraft 
wings at supersonic speeds 

rHAL-TH-36] R73-24056 

Numerical analysis of beudinq of rotating beams 
with application to linear flap-lag stability of 
hingeless rotary wings using nonlinear equations 
[ nASA-TM-X-2770 ] N73-24897 

Numerical analysis of wing bending, wing torsion, 
and aileron rotation at transonic speeds to 
determine effects on wing-aileron flutter 
( ABC-H/H-3258] N73-25028 
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BlOlOGICil BPFBCTS 


SUBJECT IBDBX 


BIOIOGICAL BFPBCTS 

Environ mental impact of incEeased intensities of 
solar nltraviolet radiation resnltinq from 
operation of supersonic transport aircraft 
fPB-215524/0) U73-25079 

BlfiDS 

Statistical correlation of qnlls and OSiP aircraft 
hazards 

ffiD-7598241 H73-25092 

BLIHD lANDIBG 

Bicrowave holography application to landing 
uithout visibility 

A73^32497 

BIOEDOBM BXHB TQBBELS 

Modane-Rvrieui transonic blovdown wind tunnel for 
two dimensional flow airfoil profile study 
rOHERA- NT-2031 N73-24281 

BLOHT BODIES 

Erperimental evaluation of the effects of a blunt 
leading edge on the performance of a transonic 
rotor* 

faSME PAPER 73-GT-60] A73-33515 

BODT-BING AND TAII COIPIGOBATIOHS 

Method for conducting aerodynamic analysis of 
wing- body- tail configurations in subsonic and 
supersonic flow - Vol. 1 

f NASa-CB-2228-PT-1 3 H73-25045 

Computer program for conducting aerodynamic 
analysis of wing- body-tail configurations in 
subsonic and supersonic flow - Vol* 2 
r BASA-CR-2228-PT-2 3 R73-25046 

boot-ving cobfigobatiobs 

Roll coupling monent of deflected wing— body 
combination* 


^ A73-31573 

Optimum design of wlpg-body combinations for 
zero-lift drag rise at transonic speeds 
(ABC-R/a-32791 K73-25043 

BOBIHG 707 AIBCBAPT 

Aircraft accident involving Boeing 707 aircraft 
during landing at John P* Kennedy Airport, Kew 
York, 12 Dec* 1972 

[ BTSB-AAR-73-1 1 1 V73-24068 

BOBIHG 747 IIBCBAET 

BOAC computer aided flight simulators, detailing 
simulator systems history, Boeing 747 training 
adaptation, and simulation types 

A73-33212 

BORBEB AlBCBAPf 

Aerodynamic interference between aircraft and 
external store mounted on elliptical wing under 
ipviscid flow conditions 

r AD-759170) B73-25094 

BOOSTEB EBCOVEBY 

Ad airdrop system for testing large parachutes for 
recovery of loads in excess of 50,000 lb. 

TAIAA paper 73-4711 A73-31455 

BOBOH 


Boron composites - Status in the DSA* 


BOUHDABT LAIEB PlOH 

Research projects involving aerodynamics, 
aerodynamic heating, aerodynamic forces, 
airframes, structural analysis, and fluid 
mechanics - Vol, 1 


A73-34042 


Numerical analysis of pressure distribution in 
incompressible flow on two dimensional airfoils 
near ground 

[ ABC-H/H-32381 N73-24000 

Analysis of flow pattern on tapered, sweptback 
wing at Bach numbers between 0*6 and 1*6 and 12 
degree angle of incidence 

rifiC-B/B-3271 1 N73-24004 

Research projects involving boundary layer flow, 
heat transfer during aerodynamic heating, 
atmospheric turbulence effects, and airframe 
structural analysis - Vol. 2 




Two dimensional unsteady separation and stall 
phenomena over airfoils oscillating in pitch 
with application to short takeoff aircraft 

, . H73-240BO 

Flight-measured base pressure coefficients for 
thick boundary layer flow over aft-facing step 
for Bach numbers from 0*4 to 2.5 using XB-70 
aircraft 

r NASA-TN-D— 7202 3 H73— 24317 


Research projects in theoretical and practical 
aerodynamics - Vol. 1 


N73-24999 

Measurement of pitching moment derivatives using 
free oscillation technique on two dimensional 
airfoils of double wedge section and single 
wedge section 

rAHC-R/B-32341 N73-25025 

Flight tests of XB-70 aircraft to determine skin 
friction coefficients and houndary layer 
profiles at Mach numbers up to 2,5 
r NASA-TN-D-7220 ) N73-25276 

BOOHOABT LATER SEPIBATIOH 

A wake and an eddy in a rotating, radial-flow 
passage. I - Experimental observations, 
fASME PAPER 73-GT-57] A73-33512 

Analysis of Kutta- Joukowsky condition in three 
dimensional flow with application to vortex 
sheet attachment to wing surface 
rNASA-TT-P-149181 N73-24319 

Stalling characteristics of airfoil in laminar 
viscous incompressible fluid with consideration 
of starting vortex and separation bubble 
r AD-758831 1 N73-24334 

Analysis of effects of shock induced boundary 

layer separation in transonic flight and methods 
for Gliminatinq or reducing effects 
fARC-R/M-3510] N73-25019 

BOUKDABT LATER TBANSITIOB 

Criteria regarding the predetermination of the 
laminar-turbulent boundary layer transition in 
the case of flows about body contours 


BOONOASY LATBRS 

Computerized three dimensional calculations of 
hypersustained aircraft in viscous potential 
flow in terms of boundary layers and wakes 


BOOEDABT VALUE PROBLEMS 


A73-32816 


Effect of openings on stresses in rigid pavements. 


Optimization of mass distribution of solid beams 
and panels for structural design of airframes 
and panels 

r AD-759169) N73-25054 

BUCKLIHG 


Analysis of wing leading edge buckling due to 
aerodynamic heating to show effect of shear 
modulus of material and geometry of leading edge 
on buckling onset 

I ARC-R/K-3197 3 N73-25000 


C 

C-135 AIRCRAFT 

Root mean square center of gravity accelerations 
and undercarriage forces for taxiing KC-135 
tanker aircraft 

rCPANFIBLD-AERO-IS) H73-25060 

CAMBER 

Inviscid flow through a cascade of thick, cambered 
airfoils. I - Incompressible flow. 

(ASHE PAPER 73-GT-84) A73-33527 

Inviscid flow through a cascade of thick, cambered 
airfoils* II — Compressible flow. 

fASME PAPER 73-GT-851 A73-3352B 

CAMBERED RINGS 

Hind tunnel tests at Mach 2.0 to determine 
aerodynamic characteristics of cambered and 
uncambered gothic wings 

rABC-R/M-3211 ) H73-25003 

Development of formulas for calculating gradients 
and ordinates of camber surfaces of sweptback 
wings of arbitrary planform with subsonic 
leading edges and specified load distribution 
fAHC-S/M-3217) N73-25004 

CAHARD COEFIGUBATIOBS 

Supersonic wind tunnel tests to measure overall 
normal and side forces, rolling, pitching, and 
yawing moments on canard aircraft 
f ARC-R/M-3226 ) N7 3- 2 50 11 

CAMOPIES 

A model and calculation procedure for predicting 
parachute inflation* 

fAlAA PAPER 73-453) A73-31439 
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SUBJECT ZXDBl 


CITIL aVIlTlOH 


Liqhtninq protection for aircraft canopy# 

dlscassinq simulation tests^ safety margins, 
side puncture, corona streamering and pilot 
physiological reactions 

A73- 33036 

Cyclic pressure tests of F-4 aircraft forward and 
aft canopies to determine safe service life 
after delauination of acrylic sheet 
r AD-7593491 K73-25084 

CAPICITZ 

Airport or ATC system hourly landing and taAeoff 
capacity concept in terms of hourly demand as 
function of mean waiting time 

A73-32552 

CA5B0B PIBEBS 

High strength low density Hyfil carbon fiber 
prepreg sheet properties and production for 
aircraft applications 

A73-33966 

CIBBT iIHGS 

Experimental results in the case of the Eonveiler 
wave- rider in the subsonic# transonic, and 
supersonic range 

A73- 33265 


CASCADE FlOH 

Subsonic cospressible airfoil cascade flow 
calculations by series. Iterative, matrix and 
streamline curvature methods, discussing 
transonic and supersonic cases 

[ASHE PAPER 73-GT-9J A73-33487 

The use of a finite difference technique to 
predict cascade, stator, and rotor deviation 
angles and optimum angles of attack# 

CAShE PAPER 73-GT-10] A73-33488 

On the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory. 

|;AS«E paper 73-GT-151 A73-33492 

On the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory. II, 
fASHB PAPER 73-GT-16] A73-33493 

A contribution to the theoretical and experimental 
examination of the flow through plane supersonic 
deceleration cascades and supersonic compressor 
rotors. 

fASHE PAPER 73-GT-17] A73- 33494 

Interface effects between a moving supersonic 

blade cascade and a downstream diffuser cascade, 
[ASHE PAPER 73-GT-231 A73-33497 

Turbulence downstream of stationary and rotating 


cascades. 


TASHB PAPES 73-GT-801 A73-33525 

Inviscid flow through a cascade of thick, cambered 
airfoils. I - Inconpressible flow. 

[ASHE PAPER 73-GT-841 A73- 33527 

Inviscid flow through a cascade of thick, cambered 
airfoils, II - Compressible flow. 

FASHE PAPER 73-GT-85] A73-33528 

Calculation of aerodynamic forces of bending and 
torsional vibration on installed vibrating 
cascade blades 

r ARC-R/M-3254 1 B73-24015 

Analysis of supersonic, unstalled torsional 
flutter in cascades of compressor blades to 
determine position of flutter boundary and 
aeroelastic instability 

[ ad-758721] h73- 24809 

CASTIH6 

Titanium casting technology applications to 
aircraft structures, considering flap tracks, 
brake torque tubes and arrestor hook mounting 
brackets 


A73-33071 


CATHODE BAl TUBES 

Experimental approach for utilization of cathode 
ray tube piloting instruments 

A73-32509 

CBHTHAL EtBCTBORlC BABAGBEBBT SYSTEH 

HADAP - Implementation of a large size real time 
data processing system* 

A73-32448 

CBITBIFOGII COHPBBSSOBS 

Small turbomachinery compressor and fan 
aerodynamics, 

FASRE paper 73-GT-6J A73-33484 

CBfiAHIC COATIHGS 

Elastomeric and ceramic coatings for aircraft and 
missile radones protection in subsonic and 
supersonic rain erosion environments 

A73-33031 


CBBAHICS 

Transient analysis of ceramic vanes for heavy duty 
gas turbines, 

FASME PAPER 73-GT-46 1 A73-33507 

CBAHRBL FLOW 

A theory for rectangular wings with small tip 
clearance in a channel. 

173-31120 

A wake and an eddy in a rotating, radial-flow 
passage. I - Experimental observations, 

FASME PAPER 73-GT-57] A73-33512 

CHAH1IBIS <DATA TRAWSHISSIOH) 

Procedures and ground methods associated with the 
exploitation of a system of aeronautical 
satellites 


A73-32486 


High resolution pulse width modulated parallel 
channel for forward looking infrared display 


system 

[ ad-7592241 B73-25231 

CHORDS (GEOHETBT) 

Finite chord effects on vortex induced large 
aspect ratio wing loads, noting rolling moment 
magnitude overestimate from lifting line solution 

A73-31670 


CHUTES 

DC-10 aircraft slide/raft system for emergency 
personnel evacuation, discussing certification 
test program for performance, reliability, 
seaworthiness and compliance with regulations 

A73-32659 


CXBCOIT BREAKERS 

Selection, application, and inspection of electric 
overcurrent protective devices. 

F5AE ARP 1199] A73-33016 

CIRCOIT PROTECTIOM 

Selection, application, and inspection of electric 
overcurrent protective devices. 

FSAE ARP 1199] , A73-33016 

CIVIL ABIATIOE 

Progress report on Tel Aviv offshore airport 
proiect. 

A73-31544 

Electronics and civil aviation; International 
Conference, Paris, Prance, June 26-30, 1972, 
Reports. Volumes 182 

A73-32426 

Automated system of mixed /civil and military/ 
control 

A73-32444 

Commercial airline operational control, discussing 
flight plan approval by pilot and ground 
personnel, preflight duties, weather information 
assessment and fuel monitoring 

A73-32446 

French civil aviation inexpensive C band landing 
system with ILS angular coding' and simplified 
onboard equipment for STOL and Alpine airports 

A73-32467 

False coded scanning beam microwave landing system 
technology assessment for civil aviation 
application, describing ground equipment and 
procedures 

A73-32469 

Air traffic control technology progress review and 
future forecast, noting microelectronics and 
automation need in civil avionics 

A73-32479 

Limitations in the use of all-electric systems fot^ 
vital application in civil aircraft* 

A73-32492 

Training simulator for civil aviation schools 

A73-32511 

Role of tbe Juridical Committee of the 

International Civil Aviation Organization in the 
elaboration of air law 

A73-32551 

History, evolution, and role of the Civil Aviation 
Secretariat General 

A73-32554 

Civil aviation research patterns, discussing 
effects of nonregular carrier competition and 
Boeing 747 introduction 

A73-32557 

International regional rental system for air 
transportation ground installations and route 
services, discussing ICAO recommendations 

A73-32971 
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CLB&fiABCES 


SUBJECT lEOEX 


air piracy suppression measures adopted 23 
September 1971 at Bontreal international 
convention, discussing prevention and punishment 
provisions 

A73-32972 

Charters, the new mode - Setting a new coarse for 
international air transportation. 

A73-33101 

Sky lacking - its domestic civil and criminal 
ramifications, 

A73-33102 

Aircraft accident reports of DS civil aviation 
accidents occurring during calendar year 1972 
f HTSB-Bfl-73-21 N73-2tt064 

PA4 communications system description for 1973 

fPAA-BD-73-36 1 B73- 24186 

Systems analysis of civil airport surface traffic 
control 

fFAl-EE-Oe-l 1 N73-24655 

Aircraft accidents involving uS civil aviation 
operations daring calendar year 1972 - Vol. 2 
[ MTSB-BA-73-3 1 N73-25064 

Aircraft accidents involving OS civil aviation 
operations in calendar year 1971 
rPB-214412/9] K73-25078 

Definition and evaluation of three basic 

alternative national aviation systems based on 
forecasted increases in aviation demands 
fPB-215533/13 N73-250B1 

Air or inertial data addition to onboard 

navigation system for improved air traffic control 

N73-25699 

Feasibility analysis for computer-based data 
communications and/or processing facilities at 
civil airport 

tBAB-TR-721331 K73-25711 

CIBIBABCBB 

A theory for rectangular wings with small tip 
clearance in a channel. 

_ A73-3112C 

CLjilATOLOCy 

climate simulation via environmental test chambers 
examining mechanical, thermal and pressure 
effects to determine functional component 
suitability 

A73-33382 

Chemical kinetics and atmospheric dynamics data 
base for digital modeling of climatological 
aircraft exhaust effects 

r PB-214100/0 ] S73-25441 

CLIBBIIG FAJGBT 

Development of methods for predictiug aircraft 
flight nanenver and climb performance to show 
effects of excess power and load factor 

^ H73-24045 

Numerical analysis of mininum time cllnbinq 
procedure and minimum fuel climbing procedure 
for typical subsonic aircraft 

CIOCKS 

Guidance of aircraft according to techniques of 
traiectory plotting with a clock 

A73-32409 

CLOSED CIBCUIT TBLBVISIOE 

Flight simulation visual image innovations, 
including closed circuit tolevision, motion 
pictures and computer generated imagery with 
wide angle presentation and day/night realizations 

COAHDA EFFECT A73-33205 

Aerodynanic rig and wind tunnel developments of 
compound elector thrust augmenter for V/STOL 
aircraft with combined Coanda and center 
injection flows 

fASHE PAPER 73-GT-67] A73-33519 

CODl HG 

Digital traDsnlssion techniques for ATC satellite 
system, considering technical and economic 
aspects of various coding systems 

COLLISION AVOIDANCE A73-32427 

Guidance of aircraft according to techniques of 
trajectory plotting with a clock 

^ . A73-32489 

Aircraft in-flight visibility /consplcuity/ during 
daytine, discussing exterior paints, tapes and 
^ j lighting effectiveness for midair 

collision avoidance 

A73-32661 


COLLOIDAL PB0PELLAHT5 

Anomalous rheological characteristics of 

high* internal- phase- ratio emulsions containing 
97 to 98 percent liquid fuel as dispersed phase 
[ ad-7589081 N73-24779 

COLOB TELEVISION 

Graphical distribution in colors adapted to 
traffic control 


COHBAT 


A73-32486 


JP8 and JP4 aircraft fuel fire and explosion 
susceptibility from gunfire hits, discussing 
combat survivability relative to fuel volatility 

A73-326' 

COMBUSTION CBAMBEBS 


Low emissions combustion for the regenerative gas 
turbine. II - Experimental techniques, results, 
and assessment. 

TASHE PAPBB 73-GT-121 A73-33490 

Airflow distribution control in gas turbine engines 
r NASA-CASE-LEW-11593-1 ] N73-25816 

COMBDSTION BFFlCIEHCy 

Effect of fuel vapor concentrations on combustion 
emissions and performance using experimental 
turbojet combustor segment 

r NASA-TK-X-2800] N73-24933 

COHBU5TIOB PfiODUCTS 

Seduction of nitrogen oxide emissions from a gas 
turbine by fuel modifications. 

TASMB PAPEfi 73-GT-51 A73-33483 

Analysis of air pollution caused by aircraft 
engine emissions in vicinity of airport and 
comparison with air pollution in urban areas 

N 73 - 247 aa 

Establishment of criteria for oxides of nitrogen 
emissions to control air pollution contribution 
from aircraft operating at major air terminals - 
Vol. I 

rfiEPT-1l62-1-VOL-1l N73-24789 

Numerical analysis of process for nitrogen oxida 
formation in aircraft engine exhaust products 
and development of computer program for 
application of theory - Vol, 2 

[ BEPT-1 162-2- VOL-2 ] H73-24790 

Development of computer program to analyze flow 
conditions in gas turbine compressor for 
application to reduction of nitrogen oxides from 
aircraft engine exhaust - Vol, 3 
[ BEPT-1162-3-VOL-3 1 N73-24791 

COBBOSTIOB STABILITI 

Afterburner instability vortex shedding model for 
air breathing turbojet combustion 
CAD-7580901 H73-25834 

COHHAHD ABD CONIBOL 


Commercial airline operational control, discussing 
flight plan approval by pilot and ground 
personnel, preflight duties, weather information 
assessment and fuel monitoring 


COHMBBCIAL AIHCHAFT 


A73-32446 


Behavioral stress response related to passenger 
briefings and emergency warning systems on 
commercial airlines. 


A73-32660 

Charters, the new mode — Setting a new course for 
international air transportation* 

A73-33101 

Skyjacking — its domestic civil and criminal 
ramifications. 


A73-33102 

NASA research conmercial VTOL transport propulsion 
system specifications and components 
development, discussing lift fan propulsion 
method for aircraft attitude control 
f ASBE PAPEB 73-GT-241 A73-3349B 

Characteristics of single linear inertia exciter 
and multichannel recording equipment for flight 
flutter tests on Meteor aircraft 

t AHC-B/H-3247 1 N73-25026 

Definition and evaluation of three basic 

alternative national aviation systems based on 
forecasted increases in aviation demands 
fPB-215533/1 ) N73-25081 

COMMOBICATIOH EOOIPMBBT 

Feasibility analysis for computer-based data 
communications and/or processing facilities at 
civil airport 

fKAE-TB-72133] N73-25711 
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SDBJEC7 ZIDBX 


COiPDTEB P20GR&HS 


COIHDHICATIOH SATELLITES 

Diqital transoission techniques for ATC satellite 
systen^ considerinq technical and econoiaic 
aspects of various codinq systeas 

A73-32427 

Aircraft onboard data link and Aerosat equipment 
inteqrntlon, considering antenna, duplemer, 
amplifier and receiver systems 

A 73- 324 2 B 

Optimal diqital modulation techniques for 
aeronautical communications via satellite, 
considerinq air navigational systems for 
transoceanic flight 

A73-32480 

Operational utilization of an aeronautical 

satellite system for air traffic control over 
the north Atlantic. .73-32497 

COBBDTilOBS 

Ferrite component for waveguide commutator used as 
microwave switching element and modulator, 
noting application in navigation instruments and 
avionics 

A73- 30995 

COfiPOHENT EBIIABILITI 

Concorde aircraft fuel system and component valves 
design for long term service reliability and 
ease of maintenance, discussing refueling, fuel 
iettisoninq and feed controls 32923 

Hydrofluidic component and system reliability, 

A73-33478 

UC9-30 refrigeration system diagnosis by computer, 

A73-33654 

COflPOSITB BATBBIALS 

Composite material design criteria, discussing 
fatigue, stress concentration, safety factors, 
scaling effects and load characteristics 

A73- 33023 

Development of fibrous flame arrestor materials to 
provide explosion and fire protection for 
aircraft fuel tanka 

r ad-7591931 H73-25090 

COlPOSITE STHOCTOBBS 

Composite airframe structure effects on let 
aircraft maintenance, discussing fire safety, 
fatigue resistance, environmental durability and 
guality assurance A73-33027 

lightning protection for boron and graphite fibers 
in enozv resins for aircraft composite structures 

A73-33032 

Lightning protection for boron and graphite 
reinforced plastic composite aircraft 
structures, discussing zonal design concept and 
channel intermittent contact with protrusions on 

.73-33034 

Technology developments effect on ^et aircraft 

design, discussing flight controls, engine noise 
suppression, supercritical aerodynamics and 
composite structures A73-33189 

Boron composites - Status in the USA, 34042 

COBPBBSSIBIB PIOB 

Subsonic compressible airfoil cascade flow 

calculations by series, iterative, matriz and 
streamline curvature methods, discussing 
transonic and supersonic cases 

fASBB PAPBB 73-GT-91 ^ A73-33487 

Inviscid flow through a cascade of thick, cambered 
airfoils. II - Compressible flow. 

TASHE PAPER 73-GT-851 A73-33528 

Transonic perturbation equation for studyinq 
steady compressible flow past lifting and 
nonliftinq wings at high subsonic Bach numbers 
I HASA-CE-2246 1 273-24312 

Calculation of two-dimensional turbulent skan 
friction under arbitrary compressible flow 
conditions 

(AD-7578721 H73-24329 

COBPBBSSIBIB FLUIDS ^ ^ ^ 

Transonic flow through a turbine stator treated as 
an azisymmetric problem. 

(ASHB PAPEH 73-GT-513 A73-33510 


C0HPBBS50B BLADES > , .n „ 

A method for complez design of aziai-rlow 

compressor stages at the mean streamline ^^^_32203 

Sand erosion tests and protective coatings for 

aircraft jet and turbojet engines and helicopter 

compressor airfoils A73-33029 

Interface effects between a moving supersonic 

blade cascade and a downstream diffuser cascade, 
fASBB PAPER 73-GT-231 A73-33497 

Pressure measurements on the rotating blades of an 
azial-flow compressor. 

(ASHE PAPER 73-GT-791 . A73-33524 

Conditions of rotating stall suppression in azial 
compressors i73-33964 

Design and evaluation of multiple circular arc 
bladed, azial flow transonic compressor rotor 
r MlSA-TH-X-2697 1 B73-24033 

Analysis of supersonic, unstalled torsional 
flutter in cascades of compressor blades to 
determine position of flutter boundary and 

aeroelastic instability «73-24S09 

(AD-758721 1 S73-24B09 

Performance data for single stage azial flow 

compressor with tandem airfoil blading o 

( NISA-CR-1211451 y73-25818 

COBPBBSSOE EFFICIBBCi 

Small turboaachlnery compressor and fan 
aerodynamics. 

(ASBE PAPER 73-GT-61 A73-33464 

COHPRBSSOR BOTOBS 

A method for complez design of azial-flow 
compressor stages at the mean streamline 

A73-32203 

A contribution to the theoretical and experimental 
examination of the flow through plane supersonic 
deceleration Cascades and supersonic compressor 
rotors, 

riSMB PAPER 73-GT-171 A73-33494 

Upstream attenuation and qnasi-steady rotor lift 
fluctuations in asymmetric flows in azial 
compressors, 

(ASMB paper 73-GT-301 A73-33501 

Ezperimental evaluation of the effects of a blunt 
leading edge on the performance of a transonic 
rotor. 

(ASHE PAPER 73-GT-60] A73-33515 

COBPOTBR PBOGRABBIHG 

Computer programs for design of aircraft control 
systems based on FOBTBAH subroutines for 
generating aircraft transfer functions in six 
degrees of freedom 

r AD-75B781 3 N73-25075 

COHFUTBB PBOGBAHS 

ATC radar information processing systems 

optinization, discussing hard- and software 
selection crit«ri« .73-32440 

Air Force Increase Reliability of Operational 

Systems computer program and nathematical models 
Cor economic logistic resource allocations and 
cost effective system modification 

A73-33627 

Comouter program for Equipment Improvement 
Recommendation /EIB/ evaluation relative to 
reliability, availability, inventory cost and 
total annual expenditure in Army engineering 
management decision making 

A73-33653 

Computer program for developing optimal stability 
augmentation system for high performance 
aircraft based on pilot parameters for pitch 
tracking task 

r AD-7578791 H73-24076 

Computer program system for automatic operation 
and safety backup in ground based ATC system 
( PAA- EM-73-71 N73-24654 

Hunerical analysis of process for nitrogen oxide 

formation in aircraft engine exhaust products 
and development of computer program* for 
application of theory - Tol, 2 

rREPT-1162-2-yOL-2l B73-24790 

Development of conputer program to analyze flow 

conditions in gas turbine compressor for 
application to reduction of nitrogen oxides from 
• aircraft engine exhanst - Vol, 3 
(SEPT- 11 6 2- 3-701-31 N7 3- 24791 


A-21 



COMPDTEfi SISTERS DESIGH 


SUBJECT IHDBZ 


Developoent of simulation model and computer code 
for ©valuation of operation of short takeoff 
aircraft for conmetcial airline operations 
riIASk-CB-114631 3 N73-25062 

Computer program for calculating Concorde aircraft 
flight profiles for various flight procedures 
and atmospheric conditions 

r KAE-TR-72102 1 873-25074 

Computer programs for ceiling and viaibilitv 
forecasting using air terminal leather data 
£FAi-ED-73-13l H73-25677 

Feasibility analysis for computer-based data 
comnuDications and/or processing facilities at 
civil airport 

f BAB-TF-721331 N73-25711 

Computer program for shock and blast loading 
characteristics high explosive proiectile 
detonation in aircraft 

f lD—759002 ] H73-25972 

COMPUTER SYSTEMS DESlGH 

Self-reconfiguring computer complexes for 
Systems. 

. . A73-32439 

Area navigation computer TCE-71 A system, 
discussing central control display and data 
entry units, inputs/outputs and operating modes 

COHPDIBB IBCHSIOOBS *73-32«55 

Functioning in multiprocessing of tvo 10020 
computers at the Bretigny Eurocontrol 
Experimental Center 

<. ^ 173-32442 

some remarks on operational problems associated 
vith the introduction of automatic data 
processing into air traffic control. 

, ^ A73-32447 

Area navigation feasibility, discussing computer 
technology usefulness, time saying and air 
traffic controller acceptance 

A73-32491 

BOAC computer aided flight simulators, detailing 
simulator systems history, Boeing 747 training 
adaptation, and simulation types 

A73— 33212 

Operational readiness and maintenance testing of 
the B-1 strategic bomber. 

- ^ , A73-33631 

Concept and system of the versatile avionic shop 
test /VAST/ system. 

DC9-30 refrigeration system diagnosis by computerf^^ 
COiPOTEBlZBD DESlGH A73-33554 

Parachutes computer aided design and performance 
analysis system development and operation, 
presenting information storage and retrieval 
tasks mechanics 

fAIAA PAPER 73-484] 173-31466 

Several computerized techniques to aid in the 
design and optimization of parachute 
deceleration and aerial-delivery systens. 

FAIAA PAPEB 73-488] A73-31470 

Parametric and optimization techniques for 
aircraft design synthesis to show principal 
lines of data flow for component development 

Automated design optimization of supersonic”*^^ 24049 

COiPDiBSiZBD SIM0IATIO8 

Experimental data processing system for 

EUEOCOMTHOI, scale model semiautomatic digital 
route control system for operational conditions 
simulation 

Computerized six degree of freedom parachute 
deployment model for predicting entry 
vehicle-decelerator dynamic response to 

rsiw'pBPBB 

Plight simulation visual image innovations, 
including closed circuit television, motion 
pictures and computer generatSa imagery with 
wide angle presentation and day/night realizations 

conference, san Ptanciscof^^ 33205 
Calif., January 17-19, 1973, Proceedings. 

A73-33416 


Simulation in the design of automated air traffic 
control functions. 

Analysis of dual lane runway operations at high 
density airport terminals using computerized 
simulation techniques 

rATC-17] H73-25254 

GERTS 3q simulation model and data base for air 
cargo terminal 

r AD-753925] H73-25257 

Analysis and digital computer simulation of 

operational and performance aspects of vertical 
area navigation system 

fPAA-RD-72-1251 S73-25705 

COHCOHDE AIBCHAPT 

Electronic systems as piloting aids in Concorde 
SST, discussing flight controls, trim computer, 
autostabilizer, autopilot and automatic engine 
control 

system of electric control of surveillance of^the^^^ 
control surfaces of the Concorde 

A73-32475 

Up-rating the fuel system flow capacity with high 
rotational speed. 

A7 3—32922 

Concorde aircraft fuel system and component valves 
design for long term service reliability and 
ease of maintenance, discussing refueling, fuel 
lettisoning and feed controls 

A73-32923 

Preventing the shut-off punkah louvre from lamming. 

A73— 3 2925 

Concorde aircraft design, testing and prelected 
environmental impact, discussing flight tests, 
sonic boons, atmospheric pollution, ATC problems 
and fueling 

^ ^ A73-33182 

Computer program for calculating Concorde aircraft 
flight profiles for various flight procedures 
and atmospheric conditions 

f RAE-TB-72102 ] H73-25074 

COBPBRBHCBS ^ ^ 

iDternational Conference on Offshore Airport 
Technology, 1st, Bethesda, Md. , April 29-May 2, 
1973, Proceedings. Volume 1. 

AV3"31 S26 

Israel Annual Conference on Aviation and 

Astronautics, 15th, Tel Aviv and Haifa, Israel, 
March 14, 15, 1973, Proceedings, 

A73— 3 1 633 

Electronics and civil aviations International 
Conference, Paris, Prance, June 26-30, 1972, 
Reports. Volumes 1 £ 2 

„ . A73-32426 

Survival and Plight Bguipnent Association, Annual 
Symposium, 10th, Phoenix, Ariz. , October 2-5, 

1972, Proceedings. 

o . A73-32653 

Realism in environnentai testing and control; 
Proceedings of the Hineteenth Annual Technical 
fleeting, Anaheim, Calif., April 2-5, 1973. 

B 1 . A73-33126 

Anglo-American Aeronautical Conference, 13th, 

London, England, June 4-8, 1973, Proceedings. 

, . 173-33176 

flight Simulation Symposium, 2nd, London, England, 

Hay 16, 17, 1973, Proceedings. 

^ . A73-33201 

Winter simulation conference, San Francisco, 
r January 17—19, 1973, Proceedings. 

. - A73-33416 

Annual Reliability and Haintainability Symposium, 
Philadelphia, Pa., January 23-25, 1973, 

Proceedings. 

o.- ^ A73-33601 

Proceedings of conference on operational problems 
of traffic control beacon system 
[ PAA-UA-72-00 1 873-25702 

COHFOEML HAPPIHG ^ " 

Inviscid flow through a cascade of thick, cambered 
airfoils. I - Incompressible flow. 

[ASflE PAPER 73-GT-84] A73-33527 

Application of conformal mapping procedures for 
designing airfoil shapes with high design lift 
coefficients 

r»D-757813I H73-2W0 
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SUBJECT INDEX 


COST BBDDCTIOH 


COHICEL CAB6B6 

Develo|3iDeiit of slender body theory for analyzing 
flO¥ past thin, conically carahered, delta ning 
with exact boundary conditions 

raBC-R/a-32*l91 B73-24002 

COISTBUCIION 

Ferfornance of airfield pavement construction 

joints under heavy aircraft loads ocooc 

f PAI-HD-72-106 1 N73-25926 

CONTANlSiNTS 

A model for studying the effects of iniecting 

contaminants into the stratosphere and mesosphere* 
TAIAA PAPES 73-5391 A73- 33569 

Analysis of air pollution caused by aircraft 
engine enissione in vicinity of airport and 
conparisoD with air pollution in urban areas^^^^^^ 

COWTBACT HAHAGBEEHT 

Comparison of management^ planning and control for 
Nimrod avionics system and hospital 24971 

CONTROL BQUIFIIEHT 

Design, fabrication, and test of electronic engine 
control system for small turboshaft engines 
rAD-75B173l S73-2U805 

COBTBOI. STA6IL1IT 

Computerized design of aircraft control 
optimization stabilization systems 

r NASA-CS-133002 ] N73-25653 

COBTBOL SDBPACBS ^ 

System of electric control of surveillance of the 
control surfaces of the Concorde A73-32475 

Plight test measurements of control surface hinge 
monents on X-24 lifting body correlation with 

wind tunnel data vj^i.-jcAiig 

[KASA-TH-X-'2ei6T ^ 25049 

Numerical analysis of lift and lift distribution 
on aircraft wing and trailing vortex flow behind 

rAD-7592621 N73-25089 

CONTBOL yiLypS 

Concorde aircraft fuel system and component valves 
design for long term service reliability and 
ease of maintenance, discussing refueling, fuel 
jettisoning and feed controls A73-32923 

CONTBOLLABllITY , , ^ ^ • -i 

VTOL and STOL projects flight simulation trials 
for autostabilization, head-up displays and 
flight controls effectiveness in handling 
qualities improvement and pilot workload 

A 7 3“ 33209 

Boyal Aircraft Establishment Aerodynamics Flight 
Division flight simulators for V/STOL and 
helicopters, emphasizing handling, aircraft 
mathematical models and cockpit simulation^^^^^^^^ 

COH¥BCTIOB CUBRBNTS 

Convective fluid motion and beat transfer in 
aircraft wing fuel tanks due to aerodynamic 
beating, comparing analytical with experimental 

results 173-31643 

CONVECTIVE heat TEANSPEB 

Convective fluid motion and beat transfer In 
aircraft wing fuel tanks due to aerodynamic 
heating, comparing analytical with experimental 

173-316*3 

Effectiveness and beat transfer with full-coverage 
film cooling* 

[ASHE PAPER 73-GT-18] h73 33495 

^^^Analy si s^of ^coolant flow in transpiration- cooled 

f’*;s!-T»-D-7341] H73-25966 

C0BB03I0N BBSISTANCE 

Significance of intergranular corrosion in 

high-strength aluminum alloy products- ^73^3*1740 


COBBOSlOE TESTS , 

Exfoliation corrosion of alumiDum alloys. 

Significance of intergranular corrosion in 
high-strength aluminum alloy products* 


A73-31737 


A73-31740 


Land construction and cost studies for Chicago 
offshore airport site development in Lake 
nichigan using rock and sandfill dikes for 
protection against waves A73-31536 

STOL short haul system development, discussing 
airport congestion, operational costs and 
environmental considerations A73-33192 

Computer program for Equipment improvement 
Becoomendation /BIB/ evaluation relative to 
reliability, availability, inventory cost and 
total annual expenditure in Army engineering 
management decision making A73-33653 

COST EFFECTIVENESS , 

Offshore airport planning, discussing selection 
economics from cost effective alternatives based 
on usage projection, community benefits and 
intrinsic and social costs A73-31531 

Netherlands international airport planning and 

site selection, discussing cost/benefit analysis 
experience from large coastal and offshore 

Prolects 473-31535 

Los Angeles offshore airport planning case study 

covering design, logistics problems and costs 
with allowance for airspace and environmental 
considerations peculiar to Southern California 

A73-31540 

Offshore airport planning in Osaka-Bay, Japan - 

Hew Kansai International Airport. A73-31542 

San Diego offshore airport feasibility to meet 
future air traffic demands, evaluating sites for 
capacity, environmental impact, access and 
construction costs 473-31543 

ABINC-573 recording system - Application to 

maintenance ^73-32462 

All-weather landing technology and economics, 
considering ground and airborne equipment and 
benefits ena costs 473-32553 

Gimbaled electrostatic gyro inertial aircraft 
navigation system /GBANS/ designs balancing 
performance against cost of ownership 

A73-33O06 

Air Force Increase Eeliability of Operational 

Systems computer program and mathematical models 
for economic logistic resource allocations and 
cost effective system modification 

A73— 33627 

Airborne air to ait and air to ground fire control 
radar systems for all-weather fighter aircraft, 
emphasizing cost effectiveness through 
modularity and commonality 34041 

COST BSTIBATBS 

Power plants, cost estimates, freighter missions, 
commercial feasibility and technology for 
nuclear air cushion vehicles 32194 

COST BBDDCTIOE ^ , 

Light aircraft- borne low cost phased array X band 
radar and display design requirements for 
weather detection and ground mapping 

A73-32451 

French civil aviation inexpensive C band landing 
system with ILS angular coding and simplified 
onboard eguipment for STOL and Alpine airports 

H H r7 3-32 467 

Some aerodynamic problems applicable to the light 
aircraft 

A73-32809 

Avionics systems simplification for cost, weight 
and space reduction, considering ease of 
maintenance, failure points reduction and flight 
director/autopilot computers and couplers 
elimination 

A73-33187 

Aerodynamic study of a turbine designed for a 
small low-cost turbofan engine- 

(ASHE PAPEB 73-GT-291 A73-33500 
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CBACK PBOPAQATION 


SOBJECT IIDBI 


CfiACK PHOPAGATIOB 

Fatique tests on Comet aircraft pressure cabin to 
deterniae effects of pressure cycles on 
structural stability of cabin eindous 
r aRC-B/H-324Bl N73-24017 

Desiqn criteria and analysis procedures to 

Eininii 2 e occurrence of ma-jor structural failures 
in airframes due to undetected damage 
CaD-757870] H73-24074 

CBACRIBG {FEACTD6IHG} 

Spherical debris • Its occurrence, formation and 
significance in rolling contact fatigue. 

A73-34029 

CBASB XABBISG 

Aircraft crash fire preyention and fighting in 
airports, discussing aircraft fuel system 
fail-safe desiqn concepts and airport fire 
fighting equipment and procedures 

A73-32366 

CBITICIX tOADiHG 

Technical studies and research on airport 
infrastructure 

A73-32561 

CBOSS COQPIIIG 

Boll coupling moment of deflected wing-body 
coabination. 

- ^ , A73-31573 

Bechanical cross coupling of STOL transport 
aircraft engines 

rCRAiiPlElD-AERO -141 N73-25819 

CBOSS FLOi 

Bunerical analysis of incompressible laminar 
boundary layer on infinite swept wing with 
arbitrary velocity and suction distribution 
f AHC-R/M-32411 B73-250ia 

CICIIC LOADS 

Cyclic pressure tests of F-4 aircraft forward and 
aft canopies to determine safe service life 
after delamination of acrylic sheet 
rAD-7593a9] N73-25084 


DIBPXBG 

Weasurements of roll damping derivatiye of three 
wing planforos using free light roll balance 
technique for Mach numbers from 0.7 to 1.4 
CARC-B/B-32741 N73-24005 

Measurement of power spectra of waveforms derived 
from vitratinq blades in axial compressor and 
application to determine damping factor of blades 
f AHC-R/H-32531 M73-24014 

DATA ICQOISIXIOH ih 

Characteristics of single linear inertia exciter 
and multichannel recording equipment for flight 
flutter tests on Jleteor aircraft 

r AEC-H/B-3247 1 873-25026 

DATA BASES ^ 

GEBTS 3q simulation model and data base for air 
cargo terminal 
f AD— 753925] 

DATA 1IIK5 M73-25257 

Aircraft onboard data link and Aerosat equipment 
integration, considering antenna, duplexer, 
amplifier and receiver systems 

A 73— 32428 

Discretely addressable radar beacon system with 
airborne transponders and ground-air-gtound data 
link for air traffic control 

rPAA-BD-73-48] M73-2=i7ni 

data BAHAGBRBBI 

Development of methods for presenting aircraft 
performance data and comparison of specific 
methods to show sources of discrepancies 

DATA PBOCBSSIHG H73- 24050 

Experimental data processing system for 

EDROCOMTBOL scale model semiautomatic digital 
route control system for operational conditions 
simulation 

A73”31132 

Ose of associative processors for radar data 
processing in air traffic control systems. 

A73-32434 

ATC radar information processing systems 
optimization, discussing hard- and software 
selection criteria 

A73-32440 


Functioning in multiprocessing of two 10020 
computers at the Bretlgny Eurocontrol 
Experimental Center 

, A73-32442 

AtC system with radar data processing, discussing 
hardware and software organization, programmed 
logic integration possibilities and functional 
flexibility 

A73-32445 

BADAP - Implementation of a large size real time 
data processing system. 

o . A73-32448 

Heal time information processing autonated systems 
for ATC, considering reliability based on 
redundancy 

, ^ A73-32483 

Application of the visualization of radar 
information in television 

. A73-32484 

The London Air Traffic Control Centre radar data 
processing system, 

A73-324B5 

DATA PR0CBSS1V6 EQniPBEtlT 

System of recording based on partial on-board 
processing 

A73-32494 

DATA HECOBDIBG 

Characteristics of single linear inertia exciter 
and multichannel recording eguipment for flight 
flutter tests on Meteor aircraft 
[ARC-E/h-32471 N73-25026 

DATA STORAGE 

Parachutes computer aided desiqn and performance 
analysis system development and operation, 
presenting information storage and retrieval 
tasks mechanics 

r AIAA PAPER 73-484 11 A73-31466 

DATA SISTBMS 

Aircraft integrated data systems /AIDS/ 

utilization for airlines operational flight 
control and economic exploitation enhancement, 
discussing aircraft accident investigation, 
maintenance, navigability, etc 

A73-32496 

Development of methods for presenting aircraft 
performance data and comparison of specific 
methods to show sources of discrepancies 

DATA TRAHSMISSIOI H7 3-24050 

Radar data digital relay from outlying stations to 
ATC centers for air traffic image integration, 
discussing computerized plotting and 
alphanumeric display techniques 

, 173-32435 

Desiqn and performance of C hand airborne data 
transmission system for aerial reconnaissance 
(AD-759184] H73-25194 

Development and application of Airborne Traffic 
and Situation Display for improved air traffic 
control 

n r^®"215714/7 J K73-25715 

DC 9 AIBCBAPT 

OC9-30 refrigeration system diagnosis by computer. 

DC 10 AIECBAPT A73-33654 

DC-10 aircraft slide/raft system for emergency 
personnel evacuation, discussing certification 
test program for performance, reliability, 
seaworthiness and compliance with regulations 

A73-32659 

Time compressed training program for DC-10 flight 
crews, emphasizing operational proficiency 
through specific behavioral oblectives approach 
^ ^ . . A73-32663 

Integrated reliability and safety analysis of the 
DC-10 all-weather landing system. 

MBBIS 

Spherical debris - Its occurrence, formation and 
significance in rolling contact fatigue. 

DBCELBWTIO, 

Several computerized techniques to aid in the 
design and optimization of parachute 
deceleration and aerial— delivery systems, 

(AIAA paper 73-488] A73-31470 
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S06JECT IBOBI 


OISPL&T DEVICES 


DECISIOH BAKING 

COHpatec proqrasi for Eq^ipDlent InproTement 
fieconit€iidatioii /BIN/ evaluation relative to 
reliability, availability, inventory cost and 
total annual expenditure in Arny enqineerinq 
management decision making 

A 7 3- 33 653 

Automation of decision making process in air 
traffic controllers terminal operations 
|;fAA-BD-72-63-?0L-3) N73-24657 

Application of program evaluation and review 
technique for planning and management of air 
transport operations 

[ HASi“TT-y-742 1 N73-25067 

DECISION IHBOET 

A current turbine engine maintenance program and 
the experience and logic upon which it is based, 
fASBE PAPEB 73-GT-an A73-33526 

DBICIRG 

Installing the heater cable directly in the 
redesigned leading edge* 

A73-32924 


slender delta wing at 


OBITA BXBGS 

Separated flow past 
incidence, 

A73-31121 

linear problen for delta and V-shaped wings 

A73-31301 

Development of slender body theory for analyzing 
flow past thin, conically cambered, delta wing 
with exact boundary conditions 

r AfiC-B/«-32491 B73-24002 

Analysis of flow development over plane, half-vinq 
with cropped-delt a planforn using surface 
pressure distributions and oil flow patterns 
with variations in incidence and Hach number 
riHC-R/H-32861 N73-2400B 

Effect of let stream blowing downwards from lower 
surface of slender delta wing to obtain lift 
augmentatian for takeoff and landing 
fABC-R/H'-aaeai H73-24009 

Plight tests of 45 degree delta cropped wing to 
determine dynamic lateral stability 
characteristics 

CARC-B/M-32431 K73-24027 

Hind tunnel measurements of direct pitching 

damping and stiffness derivatives for delta wing 
and swept wing planforas 

r ABC-B/H-34191 !J73-25009 

Development of numerical procedures for 

determining velocity potential on triangular 
wing oscillating harmonically in supersonic flow 
r AKC-E/H-3229 1 N73-25023 

Analysis of effect of localized mass on flutter 
characteristics of delta wing for various 
spanwise and cbordwise positions for the mass 
center of gravity 

f AEC-B/n-3264 1 N73-25030 

Resonance tests of delta wing aircraft model to 
detemlne effect of stiffness changes of wing 
spars on frequencies and nodes of vibration 
rABC-E/fl-32681 
DBPL0TBBB5 ^ , 

Analysis of deployment and inflation of large 
ribbon parachutes, 

[AIAA PAPER 73-4513 A73-31437 

Development of a high-performance ringsail 
parachute cluster, 

tAIAA PAPER 73-468} A73- 31452 

OESCEHT tRAJECtOBlBS 

Aerodynamic interference between aircraft and 
external store mounted on elliptical wing under 
inviscid flow conditions 

[AD-7591703 N73-25094 

DETONATION ^ 

Computer program for shock and blast loading 
characteristics high explosive proiectile 
detonation in aircraft 

r AD-7590021 H73-25972 

DIPFDSBBS 

Time dependent flow field model for subsonic 
diffuser section of supersonic inlet 
f AD-7588031 N73-25835 

DIGITAL COBPDTEBS 

Research and development progress on electronic 
equipment, integrated circuits, semiconductors, 
and digital computers 

r AD-7591801 N73-25251 


N73-25031 


DIGITAL DATA 

Feasibility of modifying Tacan/DME system to 
broadcast digital data for area navigation 
fPAA-RD-73-2 1 N73-24656 

DIGITAL SIBOLATIOH 

Generalized nathematical model for gas turbine 
dynamic behavior simulation based on one 
dimensional flow theory with functional 
integration for rotor speed tine derivative 


DIGITAL SISTEMS . , 

Digital readout wind measurement and indicator 
system for data acquisition, processing and 
display in airports for aircraft wind 
infornation service 173-31318 

Digital transmission techniques for ATC satellite 
system, considering technical and economic 
aspects of various coding systems 

A73-32427 

Badar data digital relay from outlying stations to 
ATC centers for air traffic image integration, 
discussing computerized plotting and 
alphanumeric display techniques 


DIGITAL TECRNIQDSS 

Optimal digital modulation techniques for 
aeronautical communications via satellite 
considering air navigational systems for 
transoceanic flight 


A73-32480 


directional stability 

Hind tunnel tests to determine directional and 
longitudinal stability of Javelin aircraft model 
at transonic speeds 

f ARC-R/M-340 3 1 N7 3-2 5012 

DISCONNECT DEVICES 

Single point emergency egnipment divestment system 
for instantaneous parachute harness, lap belt 
and lag restraint release, describing 
pyrotechnic actuation system 

173-32666 


DISPLAY DEVICES 

Application of the visualization of radar 
information in television 

A73-32484 

The London Air Traffic Control Centre radar data 
processing system* 

A73-32485 

Graphical distribution in colors adapted to 
traffic control 

173-32486 

Electronic integrated flight data displays for 
pilot workload reduction at takeoff, approach 
and landing, considering head-up and head-down 
and colored systems 

173-32506 

Instrument-panel electronic display system 

173-32510 

Analysis of manual control theory of vertical 
situation displays for short takeoff aircraft 
TNASA-CB-II 46201 K7 3-24061 

Development and evaluation of display and control 
equipment for remotely piloted vehicles 
r AD-7577611 N73-24077 

Development of inertial smoothing system for 
control and display applications for VTOL 
aircraft automatic instrument approach and 
landing operations 

f NASA-TN-D-7271 1 N73-24653 

High resolution pulse width modulated parallel 
channel for forward looking infrared display 

Av 43+- oin 

r I d-7592241 K73-25231 

Cockpit and control display design criteria for 
tactical STOL and V/STOL aircraft 

r AD-7587871 N73-25489 

Development of control and display testing 

requirements for evaluation of microwave landing 
system - Vol, 2 

r AD-7587921 N73-25714 

Development and application of Airborne Traffic 
and Situation Display for improved air traffic 
control 

r.PB-215714/7 1 U73-25715 
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0ISTAIC2 BB£S0B1H6 EQOIPJIEVT 


SUBJECT IHBBZ 


BISTAHCE 0BESDBIN6 SQUIPMBNT 

PrequencT hopping principle for precision t band 
DHE as conpleiaentary aid to sicrovaTe landing 
systein 

&73-32<i90 

DCPPLB6 BPFBCT 

Doppler VOfi equipnent^ economics, blending 

function and antenna system, discassing ground 
measurement and monitoring, sideband generation 
and reference modulation 

173-32452 

Doppler scanning landing guidance system based on 
linear array of egually spaced radiators vith FF 
source comnutation 

A73-32502 

DOFPLEB IIVIGitlOB 

Doppler VOfi area navigation operational 
principles, emphasizing bearing accuracy 
improvement compared to conventional 70R systems 

A73- 32456 

DOFFLER RADAR 

The Corail radar - Automatic equipment for runvay 
surveillance 

A73-32431 

Fadiogonioaetric vectors superposition on ATC 
Doppler radar image, noting direction finding 
display availability and echoes identification 

A73-32438 

DOIHWASH 

Development of method for calculating dovnuasb 
interference and longitudinal stability of 
tandem rotor helicopter 

r ABC-B/H-3223 1 R73-24022 

DBONE AlfiCBAPT 

Drone recovery surface impact and midair 

techniques involving parachutes and/or hot-air 
balloons, considering TALOS/Lou Altitude 
Supersonic Target recovery capability 
TAIAA PAPER 73-4651 A73-31451 

Development of an improved midair- retrieval 
parachute system for drone/SPV aircraft, 
fAIAA PAPBE 73-469] A73-31433 

Feasibility of aodifying supersonic drone 

configuration into remotely controlled research 
vehicle 

fEASA-CB-1123231 H73-24057 

DROP TESTS 

Development of an improved midair-retrieval 
parachute systen for drone/RP? aircraft, 

TAIAA PAPBB 73-4691 173-31453 

Development and testing of ballute 

stabilizer/decelerators for aircraft delivery of 
a 500-lb munition, 

rilAA PAPEfl 73-485] A73-31467 

An omnidirectional gliding ribbon parachute and 
control system. 

fAIAA PAPEB 73-486] A73-31468 

DUCTED PARS 

Acoustic generation and propagation in annular 
ducts of axial flo¥ fans, discussing techniques 
for in-duct fan noise modal distribution 
measurement 


^ ^ A73-32846 

Hxgb bypass ratio quiet turbofan engine for STCL 
aircraft, emphasizing noise reducing design 
based on low-speed variable pitch fan concept 

A73-34040 

DDCTED PlOi 


Identification and coding of fluid and electrical 
piping systen functions, 

fSAE AIB 1273] A73-33019 

Dynamic gas tenperature measurements in a gas 
turbine transition duct exit, 

fASHE PAPEB 73-GT-7] , A73-33485 

The propagation and attenuation of sound in lined 
ducts containing uniform or ’plug* flow 


DTBiaiC CBABACTERISTIGS 3944 

A dynamic and aerodynamic analysis of an 
articulated autorotor decelerator system, 

TAIll PAPER 73-463] A73-31449 

Dynamic analysis procedure to locate vibration 
sources without simulated service teats, napping 
structural surfaces at all frequencies via 
transfer function or mechanical impedance analysis 
^ , ' A73-33098 

Computerized analysis of aircraft hydraulic system 
dynamic performance 

[AD- 757537] H73-25093 


DIBASIC SODBLS 

Dynamic parachute inflation model for 

dimensionless tine and naxinum force predictions 
at high altitudes 

TAIAA PAPEB 73-450} A73-31436 

Ship model basin for simulating aircraft vortex waXe 

r AD-750893] N73-25291 

DTBAflIC EBSPOHSE 

Computerized six degree of freedom parachute 
deployment model for predicting entry 
vehicle-decelerator dynamic response to 
aerodynamic forces and physical property changes 

TAIAA PAPEB 73-460] A73-31446 

Generalized mathematical model for gas turbine 
dynamic behavior simulation based on one 
dimensional flow theory with functional 
integration for rotor speed tine derivative 
, , A73-31629 

Critical study of the effects of gusts on an 
aircraft 

A7 3-3280 8 

Low frequency structural response and damping 
characteristics of 15-70 aircraft during 
subsonic and supersonic flight 

C RASA-TH-D-7227 ] S73-24892 

DIBAHIC STABILXTI 

RewXirX effect - Thernally induced dynamic 
instability of high-speed rotors, 
fASHE PAPEB 73-GT-26] A73-33499 

Superconducting electromagnetic suspension and 
balance and supersonic vind tunnel facility for 
dynamic stability studies 

f HASA-CR-132255 ] K7 3-24271 


E 


BABTfl BBSOOBCES 

Realism in environmental testing and control; 
Proceedings of the Nineteenth Annual Technical 
Heetlng, Anaheim, Calif., April 2-5, 1973, 


EC0L06I 


A73-33126 


Miami offshore airport project rejection reasons, 
citing comercial and marine ecological 
considerations 


A73-31541 

Rotary wing aircraft ecological adv stages in 
logging, off shore oil exploration and short 
haul passenger transport for airport size 
reduction 


A73-33185 

SCOBOaiC ANALYSIS 

Aircraft integrated data systems /AIDS/ 

utilization for airlines operational flight 
control and economic exploitation enhancement, 
discussing aircraft accident investigation, 
maintenance, navigability, etc 

A73-32496 

ECOBOmC FACTOBS 

Design considerations for offshore airports, 

, ^ A73-31527 

Multi-purpose use potential of offshore airports, 

A73-31528 

Offshore airport planning, discussing selection 
economics from cost effective alternatives based 
on usage projection, community benefits and 
intrinsic and social costs 

A73-31531 

BGC 30 inertial navigation system for civil 
aviation, emphasizing economics and ease of 
maintenance 

A73-32457 

Canadian air transportation survey, outlining 
history of other nodes, transportation 
investment trends, modal traffic distribution, 

STOL applications, airline social services and 
marXeting 

A73-33177 

Large payload aircraft for Alaskan and Canadian 
gas-oil transportation, examining alternative 
pipeline economic factors and possible new North 
Canadian island fuel fields 

A73-33183 

Short haul 7/STOl air transportation social and 
economic aspects in comparison with ground 
transportation modes, emphasizing convenience 
and fteguency of service 

A73-33193 
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SUBJECT INDEX 


BNCIHB DESIGN 


Specific Beh^Tior Objective approach to airline 
fliqht siaulation, featuring duplicate training 
elimination and education time reduction 

A73-33202 

Avionics and human factors in flight simulator 
economics, interrelating aircraft design to 
simulation system 

A73-33206 

A current turbine engine Daintenance program and. 
the experience and logic upon which it is based* 
fASHE PAPER 73-GT-ei] A73-33526 

Some economic aspects of aviation safety* 

A73-33648 


SCONONICS 

Problems of air transport economics and efficiency 
of air transport utilization in USSR 
[NASA-1!T-r-741 } R73-2S069 

Analysis of economics and finances of airport 
operations to determine procedures for improved 
management and operation 

1;rEPT-73“01210 1 N73- 25253 

EFFECTIVE PBBCEIVBD NOXSB LEVELS 

Definitions and procedures for computing the 
effective perceived noise level for flyover 
aircraft noise. 

rSAE IBP 10711 A73-33015 

EJECTION INJUBIES 

Injuries induced by high speed ejection * An 

analysis of DSAF noncombat operational experience. 

173-32664 


A method of determining spinal alignment and level 
of vertebral fracture during static evaluation 
of ejection seats. 

A73- 32676 


EJECTIOB SEATS 

F/HP-101 ejection seat upgrade kit for performance 
improvement, discussing propulsion, trajectory 
control, snubber system and rapid recovery 
parachute opening 

A73-32667 

UP STABS - A single escape subsystem providing 
stabilization, retardation, and separation. 

A73-32668 

ESCAPAC IE stabilized ejection seat for Navy S-3A 
and Air Force A-9A aircraft, describing 
propulsion, stabilization, separation and 
lateral divergenc'e subsystems 

A73-32669 

Stowable deployable autogyro aircrew vehicle 
escape rotoseat /SAVER/ conversion to flight 
vehicle for advanced escape rescue capability 
/lERCAB/ from hostile areas 

A73- 32674 

A method of determining spinal alignment and level 
of vertebral fracture during static evaluation 
of ejection seats. 

A73-32676 


EJSCIOBS 

Bortar design for parachute ejection and 
deployment into airstream to decelerate 
spacecraft and aircraft pilot escape modules, 
estimating hardware weight and reaction load 
[AIll PAPER 73-459] A73-31445 

Aerodynamic rig and wind tunnel developments of 
compound ejector thrust augmenter for V/STOL 
aircraft with combined Coanda and center 
injection flows 

fASHE PAPER 73-GT-67] A73-33519 

ELASTIC BODIES 

Mathematical model of elastic flight body behavior 
in continuous medium based on combination 
solutions to aerodynamics, automatic control and 
elasticity theory problems 

I A73-32063 

ELASTIC PBOPEEtIBS 

Effects of wing structural elasticity on 

accumulation of fatigue damage during aircraft 
flight in turbulence 

f ad-7596341 ' K73-25062 

ELA5T0HEBS 

Elastomeric and ceramic coatings for aircraft and 
missile radomes protection in subsonic and 
supersonic rain erosion environments 

A73-33031 

ELECTBIC CONTBOl ^ 

System of electric control of surveillance of the 
control surfaces of the Concorde 

A73-32475 


ELBCTBIC CPBBINT 

Selection, application, and inspection of electric 
overcurrent protective devices. 

rSAB AEP 1199] A73-33016 

ELECTBIC POSES 

Selection, application, and inspection of electric 
overcurrent protective devices* 

fSAE ARP 11991 A73-33016 

ELECTBIC PONEB SOPPLIES 

Russian book on civil aviation aircraft and 


helicopter eguipment covering navigation, 
automatic control, electrical and oxygen systems 
and aircraft instruments 

A73-31548 


ELECTBIC PONEB TBABSHISSIOl 

Identification and coding of fluid and electrical 
piping system functions* 

rSAE AIR 1273] A73-33019 

ELECTRONIC COUNTEBEBASDEBS 

Experimental autostabilized tethered rotor 

platform for reconnaissance, communications and 
BCH, discussing control system effectiveness 
from flight test results 

A73-33736 

Installation of electronic warfare training 
eguipment in rear cockpit of CF-100 aircraft 
with emphasis on human engineering considerations 
[DCIEH-904] N73-25071 

ELECTBONIC EQUIPHBNT 

Electronic systems as piloting aids in Concorde 
SST, discussing flight controls, trim computer, 
aatostabilizer, autopilot and automatic engine 
control 

A7 3- 3 2474 

Technologies applicable to the development of an 
onboard l-band transmitter 

A73-32481 

Limitations in the use of all-electric systems for 
vital application in civil aircraft, 

A73-32492 

Electronic integrated flight data displays for 
pilot workload reduction at takeoff, approach 
and landing, considering head-up and head-down 
and colored systems 

A73-32506 

Design, fabrication, and test of electronic engine 
control system for small turbosbaft engines 
riD-7581731 K73-240O5 

Research and development progress on electronic 
equipment, integrated circuits, semiconductors, 
and digital conputers 

f AD-759180] N73-25251 

ELECTBONIC SOOXPEENT TESTS 

Doppler scanning landing guidance system based on 
linear array of equally spaced radiators with HP 
^ source commutation 

A73-32502 

concept and system of the versatile avionic shop 
test /VAST/ system, 

A73-33634 


ELECTROSTATIC GYROSCOPES 

Gimbaled electrostatic gyro inertial aircraft 
navigation system /geans/ designs balancing 
performance against cost of ownership 

i A73-33086 

BHEBGBNCI LIFE SQSTAIIIIG STSTEES 

Single point emergency equipment divestment system 
for instantaneous parachute harness, lap belt 
and leg restraint release, describing 
pyrotechnic actuation system 

A73-32666 

ENERGY TBANSFBB 

Kinetic energy transfer in multiple jet mixing 
flow of *duct inlet 

r AD-758836] N73-25305 

ENGINE CONTROL 

Hinicomputer application to in-flight control of 
A300-B airbus engines, describing computational 
procedure for low pressure compressor stage BPH 
limit /N 1 limit/ 

A73-32477 

Control of turbofan lift engines for VTOL aircraft. 
fASHE PAPER 73-GT-201 f A73-33496 

ENGINE DESIGN 

* Inlet duct sonic fatigue induced by the multiple 
pure tones of a high bypass ratio turbofan* 

A73-33141 
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EHGIVB F&IIU&E 


SUBJECT IIDBX 


Aircraft produced environnental noise and air 
polXution, discussing related aircraft power 
plant tecbnologv evolution 


A73-33191 

Lov emissions combustion for the regenerative gas 
turbine, I - Theoretical and design 
considerations, 

fASHB PAPEB 73-GT-in k^3-33^B9 

Aerodynamic study of a turbine designed for a 
small low-cost turbofan engine, 

fASHE PAPEB 73-GT-29] A73-33500 

High bypass ratio guiet turbofan engine for STOt 
aircraft, emphasizing noise reducing design 
based on low-speed variable pitch fan concept 

A73-34040 


EHGIHS FAILOBE 


Fluidic ccntrol modules with temperature sensor 
and thrust reverser pneumatic actuator for 
aerospace system applications, investigating 
reliability test data 


EEGIItE INLETS 


A73-33477 


Inlet duct sonic fatigue induced by the multiple 
pure tones of a high bypass ratio turbofan, 

A73-33141 

Performance tests of terminal shock and restart 
control system of two dimensional twin-duct 
compression inlet 

rNASA-TH-X-28181 N73-25824 

ENGIHE BOISE 

Aircraft engine noise reduction state of art, 
discussing PAA requirements, Concorde, OC-9 and 
flertin Aladin II aircraft 


A73-32970 

Standard indoor method of collection and 

presentation of the bare turboshaft engine noise 

data for use in helicopter installations, 

rSAE APP 12791 A73-33O20 

Technology developments effect on let aircraft 
design, discussing flight controls, engine noise 
suppression, supercritical aerodynanics and 
composite structures 

A73-3318B 

High bypass fan engines for quiet propulsion and 
optimal aircraft performance in military and 
commercial applications 

A73-33190 

Analysis of parameters affecting choice of engines 
for transport and conbat aircraft during design 
process 




ENGINE PABTS 

Balancing eguipcent for jet engine components, 
compressors, and turbine - Botating type for 
measuring unbalance in one or more than one 
transverse planes, 

rSAE AfiP 587 a 1 A73-33013 

fiemanufacture of jet engine compressor components, 
[ASHE PAPBE 73-GT-43] A73- 33504 

Hot isostatic pressing of titanium alloys for 
turbine engine conponents, 

TASHE paper 73-GT-631 A73- 33516 

Ranuf acturinq processes for aircraft engine parts 
rAU-7595771 N73-25837 

ENGINE TESTS 

Balancing equipment for jet engine components, 
compressors, and turbine - Rotating type for 
measuring unbalance in one or more than one 
transverse planes, 

rSlE ARP 567A1 A73-33013 

low emissions combustion for the regenerative gas 
turbine, II — Experimental techniques, results, 
and assessment, 

TASHE paper 73-GT-12] A73-33490 

EB6INBEBING EANA6ERBHT 

Computer program for Equipment Improvement 
Recommendation /EIE/ evaluation relative to 
reliability, availability, inventory cost and 
total annual expenditure in Army engineering 
management decision making 

A73-33653 

EBVIBOBHBHI! EFFECTS 

London third airport planning, discussing site 
selection, large scale urbanization, land use 
and reclamation, operational aspects and 
environmental factors 


A73-31539 


Los Angeles offshore airport planning case study 
covering design, logistics problems and costs 
with allowance for airspace and environmental 
considerations peculiar to Southern California 
area 

A73-315il0 

Book - Aircraft noise: Should the Noise and Number 
Index be revised, 

A73-32ft1H 

Book - Aircraft noise; Selection of runway sites 
for Haplin Airport, 

A73-32415 

Concorde aircraft design, testing and projected 
environmental impact, discussing flight tests, 
sonic boons, atmospheric pollution, ATC problems 
and fueling 

A73-331Q2 

Rotary wing aircraft ecological advantages in 
logging, off shore oil exploration and short 
haul passenger transport for airport size 
reduction 

A73-33185 

Aircraft produced environmental noise and air 
pollution, discussing related aircraft power 
plant technology evolution 

A73-33191 

STOL short haul system development, discussing 
airport congestion, operational costs and 
environmental considerations 

A73-33192 

An initial estimate of aircraft emissions in the 
stratosphere in 1998. 

fAIAA PAPER 73-5091 A73- 34046 

BNVIROHBENT POLIUTION 

Realism in environmental testing and control; 
Proceedings of the Nineteenth Annual Technical 
Meeting, Anaheim, Calif,, April 2-5, 1973. 

A73-33126 

BBVIBONMBHT FROTBCTIOH 

Honolulu International Airport reef runway, 

A73-31S38 

Lightning protection for boron and graphite fibers 
in epoxy resins for aircraft composite structures 

A73-33032 

Lightning protection for boron and graphite 
reinforced plastic composite aircraft 
structures, discussing zonal design concept and 
channel intermittent contact with protrusions on 
surface 


A73-33034 

P-14 aircraft boron-epoxy and graphite-epoxy 
composite structure production protection 
against degradation by lightning discharges, 
discussing design, processing and tests 

A73-33035 

Inverse condemnation of airspace, discussing real 
property concept relation to aircraft noise, 
pollution and environnent protection 

A73-33103 

Lightning simulation testing in aerospace, 

A73-33145 

Reduction of nitrogen oxide emissions from a gas 
turbine by fuel modifications, 

fASME PAPER 73-GT-51 A73-33483 

EB7IB0NBBNT SIMULATION 

Realism in environmental testing and control; 
Proceedings of the Nineteenth Annual Technical 
Meeting, Anaheim, Calif,, April 2-5, 1973, 

A73-33126 

lightning simulation testing in aerospace, 

A73-33145 

Climate simulation via environmental test chaobera 
examining mechanical, thermal and pressure 
effects to determine functional component 
suitability 


A73-33382 

ENTIBOmiENTAL ENGINEERING 

Heavy marine structure engineering in offshore 
airport planning, discussing construction types 
and conditions, environmental factors, 
materials, methods and equipment 

A73-31533 

Canadian government planning for second land based 
or offshore jet airport in Toronto area, 
considering environmentgl and comnnnity factors 

A73-31545 
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SUBJECT INDEX 


EXTERHALLf BtOWN FLIPS 


BITIBOHBENTAL TESTS 

HIl-SID-SIO uniform test methods for deter ainii^q 
military equipment eovironfiental resistance, 
discussinq inadequacies, misapplications and 
planned revision for improvement 

A73-33144 

Liqhtninq simulation testinq in aerospace. 

A73-33145 

EPOXl BESINS 

Lightninq protection for boron and graphite fibers 
in epoxy resins for aircraft composite structures 

X73-33032 

F-14 aircraft boron-epoxy and graphite-epoxy 
composite structure production protection 
against degradation by lightninq discharges, 
discussing design, processing and tests 

X73-33035 

SQQATIOHS OF NOTION 

Normal mode solution to the equations of motion of 
a flexible airplane. 

A73-31747 

EB0510N 

Sand erosion tests and protective coatings for 
aircraft jet and turbojet engines and helicopter 
compressor airfoils 

A73-33029 

BSBOG ANALYSIS 

Tilt-table alignment for inertial-platform 
laintenance vithout a surveyed site. 

A73-31728 


ESCAPE CAPSULES 

B-1 bomber crew integrated escape module for safe 
recovery throughout aircraft operational 
envelope, discussing capsule configuration and 
flight tests 

fAlAl PIPEB 73-440] A73- 31426 

Mortar design for parachute ejection and 

deployment into airstream to decelerate 
spacecraft and aircraft pilot escape modules, 
estimating hardware weight and reaction load 
(AIAA PAPBB 73-459] A73-31445 

Development of a high-performance ringsail 
parachute cluster. 

fAIAl PAFEE 73-468] A73-31452 

Experimental Investigation and correlation of the 
ground impact acceleration characteristics of a 
full scale capsule and a 1/4 scale model 
aircraft emergency crew escape capsule system* 
fAIAl PAPEE 73-480] A73-31463 

Analysis of escape systems for helicopter flight 
crews and passengers 

rB-177166] N73-24067 

ESCAPE SYSTEMS 

A 14. 2-ft-Do variable-porosity conical ribbon 
chute for supersonic application. 

fAIAA PAPER 73-472] A73-31056 

Relative merit of the disc-gap-band parachute 
applied to individual aircrew member escape. 

[AIAA PAPES 73-483] A73-31465 

survival and Flight Eguipment Association, Annual 

Symposium, 10th, Phoenix, Ariz., October 2-5, 

1972, Proceedings. 

A73-32653 

OPSTABS - A single escape subsystem providing 
stabilization, retardation, and separation. 

A73-32668 


Stowable deployable autogyro aircrew vehicle 
escape rotoseat /SAVER/ conversion to flight 
vehicle for advanced escape rescue capability 
/AEBCAB/ from hostile areas 

A73-32674 

Analysis of escape systems for helicopter flight 
crews and passengers 

rB-177166] H73-24067 

EUBOPEAN AIRBUS 

A-300 B airbus active and passive operational 

monitoring systems, considering visual and aural 
routine functional indicators, emergency warning 
devices and flight data recorders 

A73-3245B 

The safety, the reliability, and redundancy in the 
automatic flight control system of the A300-B 


Airbus 


173-32459 


ABlNC-573 recording system - Application to 


maintenance 


A73-32462 


ainicottputer application to in-flight control of 
A300-B airbus engines, describing computational 
procedure for low pressure compressor stage RPM 
limit /N 1 limit/ 

A73-32477 

BTACDATING (TBANSPOBTATION) 

DC- 10 aircraft slide Aaft system for emergency 
personnel evacuation, discussing cer^fication 
test program for performance, reliability, 
seaworthiness and compliance with regulations 

A73-32659 

EXHAUST FLON SINUIATION 

find tunnel simulation of jet exhaust in low speed 
testing of Franco-German Alpha-Jet trainer and 
fire support aircraft 

A7 3- 32802 


EXHAUST GASES 

low emissions combustion for the regenerative gas 
turbine. I - Theoretical and design 
considerations. 

riSHE PAPER 73-GT-11] A73-33489 

low emissions combustion for the regenerative gas 

turbine. II - Experimental techniques, results, 
and assessment. 

[ASNE PAPER 73-GT-12] A73-33490 

Concentration of OH and HO in TJ93-GE-3 engine 
exhausts measured in situ by narrow-line UV 
absorption. 

[AIAA PAPER 73-506] A73-33546 

Aircraft exhaust plume dispersion and flight 

corridor concentration profiles in stratosphere 
as function of flight frequency and scale 
dependent diffusion 

[AIAA PAPER 73-532] A73-33565 

An initial estimate of aircraft emissions in the 
stratosphere in 1990, 

[AIAA PAPER 73-508] A73-34046 

Analysis of temperature and pressure parameters 
associated with recirculated engine exhaust from 
V/STOL aircraft engines exhausting normal to 
ground 

r HASA-TT-F-14912] N73-24323 

Establishment of criteria for oxides of nitrogen 
emissions to control air pollution contribution 
from aircraft operating at major air terminals - 

?ol. 1 

[ REPT-1162-1-V0L-1] S73-247B9 

Development of computer program to analyze flow 

conditions in gas turbine compressor for 
application to reduction of nitrogen oxides from 
aircraft engine exhaust - Vol* 3 
r BEPT-1 162-3-V01-3 ] H73-24791 

Effect of fuel vapor concentrations on combustion 
emissions and performance using experimental 
turbojet conbustor segment 

rHASA-TH-X-2800] B73-24933 

Chemical kinetics and atmospheric dynamics data 

base for digital modeling of climatological 
aircraft exhaust effects 

rPB-214100/01 K73-25441 

EXHAUST NOZZLES 

Performance of jet V/STOL tactical aircraft nozzles. 
[ASNE PAPEE 73-GT-77] A73-33523 

EXTBBBAl STORES 

Hind tunnel tests to determine effect of 

longitudinally oriented wing-mounted pods on 
aerodynamic characteristics of V/STOL transport 
model in cruise flight mode 

rNlSA-TN-D-7199] N73-24035 

Aerodynamic forces and trajectories of external 
stores separated from f- 4 aircraft 
[AD-757932] N7 3-24993 

Wind tunnel tests to determine pressure 

distribution on two dimensional airfoil with 
pylon mounted stores at subsonic speeds using 
F-4 aircraft model 

r AD-759582] N73-25053 

Aerodynamic interference between aircraft and 
external store mounted on elliptical wing under 
inviscid flow conditions 

f AD-7591701 N73-2S094 

EXTERNALLY fiLONH FLAPS 

Effect of jet stream blowing downwards from lower 
surface of slender delta wing to obtain lift 
augmentation for takeoff and landing 
r AEC-R/H-3268] N73-24009 
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F-4 AIBCBIFT 


SUBJECT IHDBX 


F 


F-Q AZBCfiAFT 

Aerodynauic forces acd tralectories of external 
stores separated from F-4 aircraft 
r AD-7579321 N73-24993 

Hind tunnel tests to determine pressure 

distribution on two dinensional airfoil with 
pylon mounted stores at subsonic speeds nsinq 
F-4 aircraft no del 

r AD-7595&2) N73-25053 

Cyclic pressure tests of F-4 aircraft forward and 
aft canopies to deternine safe service life 
after delanination of acrylic sheet 
r AO-759349] B73-25084 

F-14 AIBCBAFT 

F-14 aircraft boron-epoxy and qraphite-epory 
composite structure production protection 
aqainst deqradation by lightning discharges, 
discussing design, processing and tests 

A73-33035 

F-2fl IfiAHSPOfiT AIBCBAFT 

Adhesive bonding and structural integrity of short 
haul Pokker F-28 Fellowship aircraft 

K73-25061 

FAlL-SiPE SXSTEBS 

An ILS sensor for fail operative automand systems 
- The Bendix HIA-32A. 

A73-32461 

Independent Landing Bonitor for economic Category 
3 operation with fail-operational autoland, fog 
dissipation or fail-passive autoland plus 
visibility augnentation 

A 7 3- 32499 

Quad redundant fly by wire servocontrol system 
design and tests in F-8C high speed let 
aircraft, using fail/safe hydraulic actuators 

A73-33O0O 

Computer program system for automatic operation 
and safety backup in ground baaed ATC system 
r PAA-SM-73-7 ] HV3-24654 

FAIIUBE ABALXSIS 

Analysis of early failures in unequal sixe samples* 

A73-33622 

Operational readiness and maintenance testing of 
the B-1 strategic bomber* 

A73-33631 

Concept and system of the versatile avionic shop 
test /VAST/ system* 


A73-33634 


FAILUBE 90BES 

Hydrofluidic component and system reliability* 


173-33478 


FAB FIELDS 

Spectral moving frame Bepresentation of jet noise 
by far field acoustic pressure autocorrelation 
and density function 


A73-33681 

FATIGUE (BATBfilAIS) 

Composite material design criteria, discussing 
fatigue, stress concentration, safety factors, 
scaling effects and load characteristics 


A73-33028 

Spherical debris - Its occurrence, formation and 
significance in rolling contact fatigue* 

A73-34029 

Effects of wing structural elasticity on 

accumulation of fatigue damage during aircraft 
flight in turbulence 

CAD- 759634] K73-25082 

FATIGUE LIFE 

Exfoliation corrosion of aluminum alloys. 

A73-31737 

FATIGUE TESTS 

Wing spar static and fatifue tests and s-N curve 
for lifetime measurement of root sections of 
small trainer and passenger aircraft 


. A73-32190 

Some findings from a preliminary fatigue 

experiment with model light— alloy specimens 

A73-32191 

PD 2 AIBCBAFT 


Beasurement of aerodynamic heating on nose of 
Fairey Delta aircraft at 40,000 feet and Mach 
numbers to 1,65 during climb and level flight 
r ABC-B/M-3280] B73-23996 


FEASIBILITY 

Feasibility of modifying supersonic drone 

configuration into remotely controlled research 
vehicle 

f NASA-CB-112323] N73-24057 

FEASIBILITY AHALTSIS 

Design considerations for offshore airports* 

A73-31527 

San Diego offshore airport feasibility to meet 
future air traffic demands, evaluating sites for 
capacity, environmental impact, access and 
construction costs 

A73-31543 

Redaction of nitrogen oxide emissions from a gas 
turbine by fuel modifications, 

[ASHE PAPER 73-GT-5] A73-33483 

Feasibility of modifying Tacan/DBE system to 
broadcast digital data for area navigation 
rFAA-BD-73-21 N73-24656 

Feasibility analysis for computer-based data 
communications and/or processing facilities at 
civil airport 

f RAE-TR-721 33 ] N 73-2571 1 

FEEDBACK COBTROL 

Pilot-electronics-control surfaces as feedback 
loop for aircraft flight control, discussing 
instruments, pilot training and aircraft flying 
qualities 

A73-32472 

Control of turbofan lift engines for VTOI aircraft, 
[ASHE PAPER 73-GT-20] A73-33496 

FEBBITZS 

Ferrite component for waveguide commutator used as 
microwave switching element and modulator, 
noting application in navigation instruments and 
avionics 


A73-30995 

FIBERS 

Development of fibrous flame arrestor materials to 
provide explosion and fire protection for 
aircraft fuel tanks 

r AD-759193] H73-25090 

PIGBTEB AIBCBAFT 

.Conceptual study of high performance V/STOL 
fighters. 

FASMB PAPER 73-GT-66] A73-33518 

Lift engine bleed flow management for a V/STOL 
fighter reaction control system* 

fASBB PAPER 73-GT-70) A73-33521 

Performance of jet V/STOL tactical aircraft nozzles* 
[ASBE PAPER 73-GT-77] A73-33523 

Numerical methods for determining range and radius 
of action performance of transport and combat 
aircraft and effects of various parameters on 
perfocmance 


K73-24043 

Analysis of parameters affecting choice of engines 
for transport and combat aircraft during design 
process 


N73-2404B 

Wind tunnel tests to determine aerodynamic 
characteristics of vectored thrust V/STOL 
fighter aircraft in transition speed range 
CKASA-TN-D-7191 ] H73-25047 

FILE COOLING 

Effectiveness and heat transfer with full-coverage 
film cooling* 

[ASBE PAPER 73-GT-18] A73-33495 

FINANCIAL BANAGENBNT 


Analysis of economics and finances of airport 
operations to determine procedures for improved 
management and operation 
[BEPT-73-012101 
FINITE DIFFBRBSCE TBBOBY 

The use of a finite difference technique to 
predict cascade, stator, and rotor deviation 
angles and optimum angles of attack* 

[ASHE PAPER 73-GT-IO] 

FINITE ELENBNT HETBOD 


N73-25253 


A73-334B8 


Effect of openings on stresses in rigid pavements* 

A73-31387 

FXBE CONTROL 

Airborne air to air and air to ground fire control 
radar systems for all-weather fighter aircraft, 
emphasizing cost effectiveness through 
modularity and commonality 


A73-34041 
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SUBJECT lEDBK 


PLIGHT 0PTIHXZ1TI08 


FIBI FI6BT1EG 

Aircraft crash fire prevention and fighting in 
airports, discussing aircraft fuel systeni 
fail-safe design concepts and airport fire 
fighting eguipaent and procedures 

A73-32366 

PIBB PBBVBITIOB 

Aircraft crash fire prevention and fighting in 
airports, discussing aircraft fuel systen 
fail-safe design concepts and airport fire 
fighting eguipnent and procedures 

A73-32366 

Bevelopnient of fibrous flame arrestor materials to 
provide explosion and fire protection for 
aircraft fuel tanks 

r AD-7591931 N73-25090 

FIXED IIHGS 

Numerical methods for determining effect of 

aerodynamic lag on bending response of aircraft 
wings at supersonic speeds 

fNAL-TN-361 N73-2U056 

FLAHHA6IL1TI 

Flash point measurements for detemining 
flammability hazards of hydrocarbon fuels 
fAD-758643) N73-25814 

FLA8IS 

Design and performance of launcher illnmlnation 
XH-183 flare package for parachutes 
[AD-757731 J H7 3-24940 

FLASH LAHPS 

Airport lighting systems as visual landing alds« 
discussing runway disposition, brightness 
levels, beam orientation, visibility factors and 
flashing lights 

A73-32974 


FLASH POm 

Flash point Deasurements for determining 
flaamability hazards of hydrocarbon fuels 
[AD-7586431 R73-25814 

FLEXIBLE BODIES 

Normal mode solution to the eguations of motion of 
a flexible airplane* 

A73-31747 

FLIGHT CHABACTSBISTXCS 

Development and application of aircraft 

performance prediction methods for subsonic and 
supersonic transport and fighter aircraft 
[ AGAED-lS-56 1 H73- 24042 

Numerical methods for determining range and radius 
of action performance of transport and combat 
aircraft and effects of various parameters on 
performance 

N73-24043 

Development of methods for predicting aircraft 
flight maneuver and climb performance to show 
effects of excess power and load factor 

N73-24045 

Development of methods for presenting aircraft 
performance data and comparison of specific 
methods to show sources of discrepancies 

H73-24050 

Development of computer program for determining 
minimum time traiectory and conparison with 
gradient method of computation 

N7 3- 24053 

systems design of facilities for studying flight 
problems of VTOL aircraft 

[NAL-TE-3061 N73-24263 

Development of method for calculating spanwise 
loading on helicopter rotor blades in forward 
flight at various azimuth angles 

f AfiC-H/H-3318 1 N73-25032 

FLIGHT CONDITIONS 

PB-75 flight guidance system for subsonic 

commercial transport aircraft operation under 
Category IIIA conditions, describing cruise and 
IIS operation 

A73-32500 

computer program for calculating Concorde aircraft 
flight profiles for various flight procedures 
and atmospheric conditions 

[BAE-TR-721021 N73-25074 

PLIGHT COIIBOL 

Pilot-electronics-control surfaces ns feedback 
loop for aircraft flight control, discussing 
instruments, pilot training and aircraft flying 
qualities 

A73-32472 


Commercial aircraft flight control instrumentation 
for safe and efficient flight path management, 
emphasizing aircrew work load relief under 
stressful air traffic conditions 

A73-32473 


Aircraft integrated data systems /AIDS/ 

utilization for airlines operational flight 
control and economic exploitation enhancement, 
discussing aircraft accident investigation, 
maintenance, navigability, etc 

A73-32496 

Bead-up displays for flight control information on 
velocity vector, angle of attack, glide path 
slope and ground reference data, considering TFH 
and IFH conditions 

A73-32507 


Aircraft flight control head-up display system 
design, eguipnent installation particulars, 
performance tests and merits evaluation 

A73-32508 

Technology developments effect on jet aircraft 
design, discussing flight controls, engine noise 
suppression, supercritical aerodynamics and 
composite structures 

A73-33188 


Development of stability augmentation systems for 
decoupling response of short takeoff and landing 
aircraft in longitudinal and lateral-directional 
flight modes 

H73-24041 


Characteristics of flight control system for 
approach flight path control of angmentor wing 
on powered-lift short takeoff aircraft 
configuration 

[NASA-CB-1 145741 N73-24062 

Development and evaluation of display and control 
equipment for remotely piloted vehicles 
[ AD-757761 1 H73-24077 

Computer programs for design of aircraft control 
systems based on FOBTBAN subrontines for 
generating aircraft transfer fnnctlons in six 
degrees of freedom 

[AD-7587011 N73-25075 

FLIGHT CBBVS 

Relative merit of the disc-gap-band parachute 
applied to individual aircrew member escape* 

[AIAA PIPBH 73-483] 173-31465 

Time compressed training program for DC-10 flight 

crews, emphasizing operational proficiency 
through specific behavioral oblectives approach 

173-32663 

Analysis of escape systems for helicopter flight 
crews and passengers 

[B-177166] N73-24067 

FLIGHT HAZABD5 

Lightning protection for aircraft canopy, 

discussing simulation tests, safety margins, 
side puncture, corona streamering and pilot 
physiological reactions 

A73-33036 

Aircraft accident reports of DS civil aviation 
accidents occurring during calendar year 1972 
r MTSB-aA-73-2 1 N73-24064 

Aircraft accidents involving os civil aviation 
operations during calendar year 1972 - Vol# 2 
f NTSB-BA-73-31 H73-25064 

Aircraft accidents involving DS civil aviation 
operations in calendar year 1971 

f PB-214412/9] N73-25078 

FLIGHT IHSTBUHBNTS 

Electronic integrated flight data displays for 
pilot workload reduction at takeoff, approach 
and landing, considering head-up and head-down 
and colored systems 

173-32506 


FLIGHT OPTiniZATION 

Computer program for calculating Concorde aircraft 
flight profiles for various flight procedures 
and atmospheric conditions 

CRAB-TB-721021 N7 3-2 5074 

Development of techniques for real time, on-line, 
optimum flight path conditions and minimum time 
maneuvers for supersonic aircraft 

r AD-7587991 N73-25083 
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fLIGBT PATHS 


5QBJBCT IVOBI 


FLIGHT PATHS 

Characteristics of flight control systen for 
approach flight path control of auqaentor wing 
on powered-lift short takeoff aircraft 
configuration 

r BASi-CH-1ia574 ] K73-24062 

Developnent of techniques for real tine, on-line, 
optinum flight path conditions and ninimun tine 
aaneuwcrs for supersonic aircraft 
r AD-758799 3 N73-25083 

Operational procedures and nodes of experimental 
guidance system for short takeoff aircraft to 
provide arrival tine control and antoaatic 
tracking 

r NASa-TH-S-62233] B73-25710 

FLIGHT FLANS 

Autonation of the print-oat of strips of flight 
plans for ait traffic control 

A73-32441 

FLIGHT SAFBTT 

The safety, the reliability, and redundancy in the 
automatic flight control system of the A300-B 
Airbus 

A73-32459 

Conmercial aircraft flight control instruoentation 
for safe and efficient flight path management, 
emphasizing aircrew work load relief under 
stressful air traffic conditions 

^ ^ . A73-32473 

Stnay of the integrity of an equipment - 

Application to radio altimeters for category III 
landing 

, , . ^ ^ A73-32493 

Analysis of the reliability of airborne material 
in an airline company - Obiectivea and methods 
« ^ , A73-32495 

Heteorological satellites in the service of 
aeronautics 

,, A73-32562 

Air piracy suppression measures adopted 23 
Septemb^ 1971 at Hontreal international 
convention, discussing prevention and punishment 
provisions 

A73-32972 

Analysis of factors affecting flight of 

multi-engine aircraft with one engine inoperative 
rHiSA-IT-r-73»l H73-24060 

Proceedings of conference on operational problems 
of ait traffic control beacon system 
CFAA-HA-72-80] N73-25702 

FLIGHT SIHDIATIOH 

Plight Simulation Symposiunir 2nd, London, England. 

Hay 16, 17, 1973, Proceedings* 

A73-33201 

Specific Behavior Objective approach to airline 
flight simulation, featuring duplicate training 
elimination and education time reduction 

flight simulation program, exaiining 
visual system capacity for replacement of 

flight training with pilot learning transfer 
estimation and simulation effectiveness appraisal 

- 1.x - . A73- 33204 

^ Flight simulation visual image innovations, 

including closed circuit television, motion 
pictures and computer generated imagery with 
wide angle presentation and day/night realizations 

A73— 33205 

YTOI and STOL projects flight simulation trials 
for autostabilization, head-up displays and 
flight controls effectiveness in handling 
qualities inprovenent and pilot workload reduction 

niOBI SliOllIOBiS A73-33209 

BipetiBental approach for atillzation of cathodo 
ray tube piloting instruments 

Airline flight simulator programs for aircraft 
type conversion training, outlining flight 
instructor training, certification and 
instractional aids 

Avionics and human factors in flight simulator 
economics, interrelating aircraft design to 
slmnlation system 

The simulator industry and its contributlon^to 
military training requirements* 

A73- 33208 


A flight research program to define VTOL visual 
simulator reguirements. 

^ , . A73-33210 

Royal Aircraft Establishment Aerodynamics Plight 
Division flight simulators for V/STOL and 
helicopters, emphasizing handling, aircraft 
mathematical models and cockpit simulation 

A73-33211 

BOAC computer aided flight simulators, detailing 
simulator systems history, Boeing 747 training 
adaptation, and simulation types 

„ , . . A73-33212 

Development of simulation model and computer code 
for evaluation of operation of short takeoff 
aircraft for conmercial airline operations 
C NASA-CE-114631 ] H73-25062 

Design and performance of aircraft or spacecraft 
differential naneuvering simulator 
rKASA-TN-D-73041 N73-25259 

PLIGHT STRESS (BIOLOGT) 

Commercial aircraft flight control instrumentation 
for safe and efficient flight path management, 
emphasizing aircrew work load relief under 
stressful air traffic conditions 

A73-32473 

FLIGHT TBST YBHICLBS 

A flight research program to define VTOL visual 
simulator reguirements. 

FLIGHT TESTS A73-33210 

B-1 bomber crew integrated escape nodule for safe 
recovery throughout aircraft operational 
envelope, discussing capsule configuration and 
flight tests 

[AIAA paper 73-4401 A73-31426 

Development of a high-performance ringsail 
parachute cluster* 

fAIAA PAPER 73-468] A73-31452 

Development of an improved midair-retrieval 
parachute system for drone/RPV aircraft, 

(AIAA PAPER 73-4691 A73-31453 

The BADGE system - Operational results and stretch 
potential. 

, ^ , A73-32505 

Experimental approach for utilization of cathode 
ray tube piloting instruments 

A73-32509 

Concorde aircraft design, testing and projected 
environmental impact, discussing flight' tests, 
sonic booms, atmospheric pollution, ATC problems 
and fueling 

7,1* A.X X ^ . A73-33182 

Flight tests of 45 degree delta cropped wing to 
determine dynamic lateral stability 
characteristics 

flRC-R/H-3243 1 N73-24027 

Flight tests to determine longitudinal aerodynamic 
parameters of P-1127 aircraft with vectored 
thrust control 

C KASA-TK-D-7296 1 N73-24066 

Flight-measured base pressure coefficients for 
thick boundary layer flow over aft-facing step 
for flach numbers from 0*4 to 2,5 using IB- 70 
aircraft 

rNASA-TK-D-7202] 873-24317 

Low frequency structural response and damping 
characteristics of Xb- 70 aircraft during 
subsonic and supersonic flight 

rNASA-TN-D-72271 N73-24892 

Flight test measurements of control surface hinge 
moments on 1—24 lifting body correlation with 
wind tunnel data 

r NASA-TH-X-2816] N73-25049 

FLIGHT TBAINING 

Time compressed training program for DC- 10 flight 
crews, emphasizing operational proficiency 
through specific behavioral objectives approach 

A73-32663 

FLIGHT VEHICLES 

Stowable deployable autogyro aircrew vehicle 
escape rotoseat /SAVER/ conversion to flight 
vehicle for advanced escape rescue capability 
/AEBCAB/ from hostile areas 

FLOBm ‘’^"^2679 

Beasured noise level data for proposed airport 
sites in Florida 

r PB-214459/0] 873-25737 
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FOG 


FLOP CB4HACTEBISSICS 

Analysis of pressure distribution and surface flow 
on half models of winqs with curved tips and 60 
deqree sveepback 


rARC-8/a-324aT 


K73-24001 


Development of fornulas for calculating gradients 
and ordinates of camber surfaces of sweptback 
winqs of arbitrary planform with subsonic 
leadinq edges and specified load distribution 
r ARC-H/B-32171 m73- 25004 

PLOW DBFLBCTIOS 

Criteria regarding the predetermination of the 
laainar-turbulent boundary layer transition in 
the case of flows about body contours 

A73-33750 

FLOW DlSTOBTlon 

Upstream attenuation and qna si-steady rotor lift 
fluctuations in asymmetric flows in axial 
compressors. 

(ASHE PAPER 73-GT-30] A73-33501 

PLOW DIStHIBOflOH ^ . 

On the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory. 

(ASHE PAPER 73-GT-151 A73-33492 

Interface effects between a moving supersonxc 

blade cascade and a downstream diffuser cascade* 
(ASHE PAPES 73-GT-231 Ap-33497 

Calculation of flows past wings without thickness 
in the presence of developing vortex sheets 

A73-33963 

Development of slender body theory for analyzing 
flow past thiiir conically cambered, delta wing 
with exact boundary conditions 

r ABC-B/fl-32491 N7^24002 

Wind tunnel tests to determine effects of leading 
edge modifications on flow and forces on 
untapered wing with 50 degree leading edge sweep 
and Hach numbers from 0.60 to 1*20 
riSC-R/B-3270J H73-24003 

Analysis of flow pattern on tapered, sweptback 
wing at Each numbers between 0*6 and 1*6 and 12 
degree angle of incidence 

rABC-B/H-3271] J]^3-24004 

Analysis of flow development over plane, half-wing 
with cropped-delta planforn using surface 
pressure distributions and oil flow patterns 
with variations in incidence and Bach number 
r ABC-2/E-32861 . N7 3-24008 

Analysis of supersonic, unstalled torsional 
flutter iu cascades of compressor blades to 
determine position of flutter boundary and 

aeroelastic instability H73-24B09 

(20-758721 1 ^ . N73-240O9 

Huncrical analysis of incompressible laminar 
boundary layer on infinite swept wing with 
arbitrary velocity and suction distribution 
rABC-a/»-32411 S73-2S018 

Analysis of effects of shock induced boundary 

layer separation in transonic flight and methods 
for eliminating or reducing effects 
r ARC-R/B-3510 3 . 1)73-25019 

Research proiects in theoretical and practical 

aerodyna.ics - Vol. 2 B73-25020 

Development of numerical procedures for 

determining velocity potential on triangular 
wing oscillating harmonically in supersonic flow 
rAHC-R/H-32291 K73-25023 

Internal performance of mixed compression 

axisy ID metric inlet model at Mach 0.8 to 2-65 
rHASA-TH-D-73203 N73-25817 

Local flow measurements at inlet spike tip of Mach 
3 supersonic cruise aircraft 

f NASA-TB-D-6987 ] H73-24037 

PLOW TBEOBl . ^ a 

Subsonic compressible airfoil cascade flow 

calculations by series, iterative, matrix and 
streamline curvature methods, discussing 
transonic and supersonic cases 

(ASHE PAPER 73-GT-91 A73-33487 

Application of Kelvin impulse theory for computing 
lift on airfoils and analysis of circulation 
around airfoil to produce lift H73-24997 

Honlinear unsteady small- disturbance theory of 
inviscid transonic flows for oscillating 
aerodynanic configurations 

(NASA-CB-22581 M73-25O40 


FLOE FELOCITT ^ 

An approximate nethod for the calculation of the 
velocities induced by a wing oscillating in 

subsonic £lo« A7 3-3 1905 

On the unsteady supersonic cascade «ith a subsonic 
leadinq edge - &n enact first order theory. II. 
(ASHE PAPER 73-GT-16] 173-334^3 

flow WISDALIZATIOB . . . f 

Parachute gore shape and flow yisualization during 
transient and steady-state conditions* 

(AIAA PAPEH 73-4741 A73-31458 

FLOID FLOW ^ , 

Analysis of coolant flow in transpiration- cooled 

r Slsn-IH-D-7341 1 N73-25966 

fluid ihobctiom 

Effectiveness and heat transfer with full-coverage 
film cooling. .tq 

(ASHE PAPER 73-GT-18] A73-33495 

FLUIDIC CIRCUITS 

Fluidic control modules with temperature sensor 
and thrust reverser pneumatic actuator for 
aerospace system applications, investigating 
reliability test data 473-33477 

Hydro fluidic component and system reliability. 

A73— 3 347“ 

FLUOROHTDSOCASBOHS 

High-temperature low pressure hose assembly, 

convoluted-, tetraf luoroethylene-, for aerospace* 
(SAB AFP 12271 A73-33017 

PLOTTER ABALISIS 

A numerical integration method for the 
determination of flutter speeds. 

A7 3—32 1 o3 

Development of methods for approxinating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

fABC-B/H- 32561 ^ H73-2401B 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

( AfiC-R/H-3256] H73-24018 

Analysis of interaction characteristics of 

harmonic forcing excitation and aircraft panel 

[ ad-7582641 . 873-24075 

Analysis of supersonic, unstallod torsional 
flutter in cascades of compressor blades to 
determine position of flutter boundary and 
aeroelastic instability 

(AD-7587211 873-24609 

Numerical analysis of wing bending, wing torsion, 
and aileron rotation at transonic speeds to 
determine effects on wing-aileron flutter 
(ARC-H/a- 32581 N73-25028 

Analysis of effect of localized mass on flutter 
characteristics of delta wing for various 
spanwiee and chordwise positions for the mass 
center of gravity 

r ARC-B/H-3264 1 873-25030 

Konlineac unsteady small- disturbance theory of 
inviscid transonic flows for oscillating 
aerodynamic configurations 

r BASA-CB-2258 3 B73-25048 

PLY BY WIRE COHTHOL . 

System of electric control of surveillance of the 
control surfaces of the Concorde 

A73-32475 

Quad redundant fly by wire servocontrol system 
design and tests in F— BC high speed let 
aircraft, using fail/safe hydraulic actuators^ 

FLYIBG FIATFOBBS 

Experimental autostabilized tethered rotor 

platform for reconnaissance, communications and 
BCM, discussing control system effectiveness 
from flight test results 

A7 3- 3 3736 


FOG 


Poq frequency and characteristics at the site of 
the proposed Bew York offshore airport, as 
compared with those at J* P* Kennedy 
International Airport - A preliminary report. 

A73-31546 

Fog clearing at airports by ground based heating 
[AD-7578971 873-24639 
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FOfiCB DlSTBignZIOii 


S OBJECT IBOEX 


Optical radar evalaatioo of techniques for foq 
dissipation at airports 

r AD-758767 ] N73-25682 

FOBCE DZSTBlBUTIOf 

A parachute snatch force theory incorporating line 
disenqaqenent iapalses. 

fAIAA PAPEB 73-4641 A73-31450 

DevelopmeDt of method for calculatinq spanwise 
loading on helicopter rotor blades in forward 
fliqht at various azimuth angles 

f AHC-B/H-3318 ] K73-25032 

Kumerical analysis of lift and lift distribution 
on aircraft wing and trailing vortex flow behind 
wing 

f AD-759262] 1973-25009 

FBACTBBS BBCHAHICS 

Design criteria and analysis procedures to 

minimize occurrence of major structural failures 
in airframes due to undetected damage 
r AD-757870] H73-24074 

PHBE JETS 

Dnsteady separated free jet flow of an ideal fluid 
past a wing 

FEEQOBBCT ASSIGHBEBT A73-31155 

Computer program for selection of radio 

freguencies used in VOB# lis^ and Tacan/DHE air 
navigation systems 

[ FAA-NA-73-4 1 ' 873-25700 

FBEOQEHCY BODDLATIOH 

Frequenc]r modulated radar systems for range 
findinq^ velocity measurement^ and altimeters 

PBBQOBIICI KBSPOISE H73-25162 

Resonance tests of delta wing aircraft model to 
determine effect of stiffness changes of wing 
spars on frequencies and modes of vibration 
[ ABC-B/H-3268 ] N73-25031 

FRBOOBHCY SCIHHIHG ^ ^ 

Frequency hopping principle for precision L band 
DEE as complementary aid to microwave landina 
system 

FBEQOBECI SYHTHBSIZBBS A73-32490 

Design of avionics digital frequency synthesizer 
with four phase locXed loops for aircraft 
communication and navigational aids 
f AD-759699} N73— 2523S 

FBBSEBL OIFFBACTIOB 

An analysis of helicopter rotor modulation 
interference* 

POBL COflBOSTIOB A73-31731 

Low emissions combustion for the regenerative gas 
turbine. I — Theoretical and design 
considerations* 

fASBE PAPEB 73-GT-II] A73-33409 

Effect of fuel vapor concentrations on combustion 
emissions and performance using experimental 
turbojet combustor segment 

[ HASA-TH-X-2000 1 M73-2lim3 

FOB! FLOW 

Dp-ratinq the fuel system flow capacity with high 
rotational speed. 

FDBL OILS A73- 32922 

Large payload aircraft for Alaskan and Canadian 
gas-oil transportation, examining alternative 
pipeline economic factors and possible new Worth 
Canadian island fuel fields 

FUEL SYSTBHS A73- 33183 

Analysis of factors influencing technical 
feasibility of operating aircraft on liquid 
hydrogen fuel 

r»ASA-T«-Z-602421 W7 3-24777 

FOB! TASKS 

Development of fibrous flame arrestor materials to 
provide explosion and fire protection for 
aircraft fuel tanks 

r AD— 759193] M73-25090 

FOLL SCALE TESTS 

Experimental investigation and correlation of the 
ground impact acceleration characteristics of a 
full scale capsule and a 1/4 scale model 

emergency crew escape capsule system* 
fAIAA PAPEB 73—480] A73-31463 


FOSBLAGES 

Pressurized fuselage design studies for short haul 
transport aircraft* discussing sandwich 
structures and bonding techniques for A1 and Ti 
alloy construction materials 


Computer program for shock and blast loading 
characteristics high explosive projectile 
detonation in aircraft 

f AD-7590021 N73-25972 


GA-5 AJflCRAFT 

Bind tunnel tests to determine directional and 
longitudinal stability of Javelin aircraft model 
at transonic speeds 

0*5 

Feasibility study of applying air lubricated 
bearings to gas turbine engines for military 
aircraft 

f ad-757869] N73-24537 

GAS DYUAHICS ^ 

Upper atmosphere pollution and near surface 

climate due to aerospace operations, discussing 
dynamics and trace gas distribution 
[AIAA PAPEB 73-4921’ A73-33536 

GAS FLOW ^ 

Analysis of temperature and pressure parameters 
associated with recirculated engine exhaust from 
Y/STOL aircraft engines exhausting normal to 
ground 

r NASA-TT-P-149 12 ] N73-24323 

GAS TBHPEBATUBB 

Dynamic gas temperature oeasoreneuts in a gas 
turbine transition duct exit. 

f ASHE PAPER 73-GT-7] A73— 33405 

GAS TUBBIBB EHGIHBS A/3-33485 

Generalized mathematical model for gas turbine 
dynamic behavior simulation based on one 
dimensional flow theory with functional 
integration for rotor speed time derivative 

^ j . A73-31629 

Standard indoor method of collection and 
presentation of the bare turbosbaft engine n^^ise 
data for use in helicopter installations. 
fSAE AfiP 12791 A73-33020 

Dynamic qas temperature measurements in a gas 
turbine transition duct exit* 

fASBB ppEB 73-GT-7] A73-33485 

Low emissions combustion for the regenerative qas 
turbine. I - Theoretical and design 
consi derations* 

raSME PAPER 73-GT-II] A73-33489 

Low emissions combustion for the regenerative gas 
turbine. II - Experimental techniques, results* 
and assessment* 

fASBE PAPER 73-GT-12] A73-33490 

Effectiveness and heat transfer with full-coverage 
film cooling. 

r ASHE PAPER 73— GT— 18] A73-33495 

Remanufacture of jet engine compressor components. 

fASHE PAPER 73— GT— 43 ] A73— 33504 

Welding techniques for high strength superalloY 
turbine blades and vanes repair, discnssing 
controlled preheating and cooling methods for 
crack prevention 

[ASHE PAPER 73-GT-44] A73-33505 

Feasibility study of applying air lubricated 
bearings to gas turbine engines for military 
aircraft 

[AD-757869] H73-24537 

Design, fabrication, and test of electronic engine 
control system for small turboshaft engines 
. 5®“'^58173] 873-24805 

Airflow distribution control in gas turbine engines 
r BASA-CASE-LEH-11 593-1 ] H73-25816 

GAS TDBBIIES 

A method for complex design of axial-flow 
compressor stages at the mean streamline 


A73-32203 
a gas 


Reduction of nitrogen oxide emissions from 
turbine by fuel modifications. 

TASKE PAPER 73-GT-5) A73-33483 

The use of a finite difference technique to 
predict cascade, stator, and rotor deviation 
angles and optimum angles of attack, 

[ASHE PAPER 73-GT-10] A73-33488 
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SUBJECT INDEX 


GUSTS 


Transient analysis of ceramic vanes for heavy duty 
gas turbines. 

fASHE PAPEB 73-GT-461 A73-33507 

Gas turbine vibration limits - A fundamental view. 

[ASBE PAPER 73-GT-48] A73-33509 

Calculation of aerodynamic forces of bending and 
torsional vibration on installed vibrating 
cascade blades 

[ARC-R/H-3254] S73- 24015 

Besearch proiects in theoretical and practical 
aerodynamics - Yol. 2 

N73-25020 


GBNBSAL AVIATION AIHCBAFT 

The lowering of ninima of third- level and business 
aircraft 

A73-32476 

Aircraft accident reports of US civil aviation 
accidents occurring during calendar year 1972 
tNTSB-BA-73-21 N73-24064 

GEODETIC COCBDIIATES 

Computation of geodetic coordinates of aircraft 
from two measured distances and height above 
earth surface 

r AD-7575411 N73-24650 

GIIBAtS 

Gimbaled electrostatic gyro inertial aircraft 
navigation system /GEANS/ designs balancing 
performance against cost of ownership 

A73- 33086 


GLASS FI BEES 

Glass fabric structures, properties and designs of 
reinforced polyester and epoxy laminates for 
aerospace applications 

173-33064 

Feasibility and cost effectiveness of expendable 
main rotor blades on GH-1 helicopter 
[ AD-756464 1 H73-24078 

GLIDE PATBS 

Konimage glidepath antenna design for ILS system 
within international civil aviation convention 
specifications 

A73-32463 


Analysis of control and display device testing for 
microuave landing system - Vol. 1 
TAD- 7587911 K73-25713 

Analysis of data rate requirements for low 

visibility approach with scanning beam landing 
guidance system 

riD-7587861 H73-25719 

GLIDEBS 

Conputaticmal program for calculating the^ 

Re- number- dependent polar of a glider with 
arbitrary double trapezoidal wing 

A73-33024 


Numerical analysis of minimum flight time for sail 
plane performance while performing cross country 
flight 

rHB-68) K73-24055 

Statistical performance test evaluation in 
aerodynamic development of Dart sailplane 
r CHANFIELD-AERO-16 1 N73-25059 

GLIDING 

Performance/stabiiity of midair recovery system 
with tandem parachute configuration, discussing 
gliding and nongliding systems 

[AIAA PAPER 73-4611 A73-31447 

Electronic developments for performance gliding. Ill 

A73-33C23 


GOTERIBBHT/INDOSTBt RELATIONE 

History, evolution, and role of the Civil Aviation 
Secretariat General 

A73-32554 

Toronto airport relocation prolect, summarizing 
provincial government planning and decision 
making process, site choice and community 
resistance to airport 

A73-33181 


GBAPBITE 

Static tests of redesigned graphite horizontal 
stabilizers 

[ ad-7587181 N73-24611 

6BAFBS (CHARTS) 

Graphical distribution in colors adapted to 
traffic control 

A73-32486 

Book - aethods for estimating drag polars of 
subsonic airplanes. 

A73-33422 


GROUND CREWS . 

Commercial airline operational control, discussing 
flight plan approval by pilot and ground 
personnel, prefliqht duties, weather information 
assessment and fuel monitoring 

A73-32446 


GROUND EFFECT 

Nonplanar wings in nonplanar ground effect. 

A73-31744 

Numerical analysis of pressure distribution in 
incompressible flow on two dimensional airfoils 
near ground 

r ARC-fi/H-32381 N73-24000 

GROUND EFFECT NACBIIBS 

Power plants, cost estimates, freighter missions, 
commercial feasibility and technology for 
nuclear air cushion vehicles 

A73-32194 


Nuclear power for air cushion vehicle 

rHASA-TH-X-682311 N73-24069 

Application of ground effect machine landing 

systems for recovery of remotely piloted vehicles 
( ad-7587891 N73-24079 

GROUND OPERATIONAL SUPPORT SISTEB 

International regional rental system for air 
transportation ground installations and route 
services, discussing ICAO recommendations 

A73-32971 


GROUND SUPPORT EQUIPBENT 

Radio navigation and landing aid equipment for 
ma1or airports and airlines, noting simplified 
equipment for minor airports 

Ap-32559 

Computer program system for automatic operation 
and safety backup in ground based ATC system 
[PAA-EM-73-7 1 N73-24654 

GROUND-AIB-GROUND C0BBUIICATI0N5 

VOLBET transmission automation with the aid of the 
•DECLAB» system using a speech synthetizer 

A73-32429 

Automation of the lugoslav AFTN network and its 
future expansion 

A73-32482 


Procedures and ground methods associated with the 
exploitation of a system of aeronautical 
satellites 


A73-32488 


Discretely addressable radar beacon system with 
airborne transponders and ground-air-ground data 
link for air traffic control 

(PAA-RD-73-481 N73-25701 

GUIDE FANES 

Transient analysis of ceramic vanes for heavy duty 
gas turbines. 

(ASHE PAPER 73-GT-46} A73-33507 

GUNFIRE 

JP8 and JP4 aircraft fuel fire and explosion 
susceptibility from gunfire bits, discussing 
combat survivability relative to fuel volatility 

A73-32670 

GUST LOADS 

Light aircraft vertical gust induced structural 
failures, analyzing 1960-71 accident reports for 
iniuries biomechanics and environmental conditions 

A73-32678 


Critical study of the effects of gusts on an 
aircraft 


A73-32808 


Wind tunnel gust simulation for STOL aircraft 

behavior during low velocity flight in turbulent 
atmosphere near ground 

A73-32813 


Effect of gust loads on wing and T-tail 

airworthiness requirements for short haul aircraft 
(FOK-K661 N73-25058 

GUSTS 

Three bladed model rotor gust induced impulsive 
discrete noise characteristics prediction by 
point dipole and rotational noise theories for 
comparison with measurement 

A73-32917 

Lift and measurements in an aerofoil in unsteady 
flow. 

FASHE PAPER 73-GT-411 A73-33503 


A-35 



HlflMOBIC BXCITATIOK 


SUBJECT INDEX 


H 


BABHONIC BXCITATIOH 

Analysis of interaction characteristics of 

harnonic forcing excitation and aircraft panel 
flutter 

rAD-75826a] N73-24075 

BANflONIC OSCILLATION 

An approximate method for the calculation of the 
velocities induced by a ving oscillating in 
subsonic flO¥ 


A73-31905 

Analysis of aerodynamic loading for symmetrically 
tapered wings describing simple harmonic 
pitching oscillations of low frequency in 
supersonic flow 

rAHC-B/H-3296] N73-24019 

BABHONIC OSCILLATOBS 

Development of numerical procedures for 

determining velocity potential on triangular 
wing oscillating harmonically in supersonic flow 
r ABC-R/N-3229 ] N73-25023 

BABHBS5ES 

Single point emergency equipment divestment system 
for instantaneous parachute harness, lap belt 
and leg restraint release, describing 
pyrotechnic actuation system 

A73- 32666 

BEAD flOVEHBNT 


Inflated air bag head restraints for prevention of 
brain inluries due to whiplash acceleration 
during crash landings or eiection 


HBAD-UP DISBLATS 


A73-32654 


Bead* up displays for flight control information on 
velocity vector, angle of attack, glide path 
slope and ground reference data, considering yPR 
and IPB conditions 


A73-32507 

Aircraft flight control head*up display system 
design, equipment installation particulars, 
performance tests and merits evaluation 

A73-32503 

VIOL and STOI projects flight simulation trials 
for autostabilization, head*up displays and 
flight controls effectiveness in handling 
qualities improvement and pilot workload reduction 

A73-33209 

HEAT BB5ISTART ALLOTS 

Welding techniques for high strength superalloy 
turbine blades and vanes repair, discussing 
controlled preheating and cooling methods for 
crack prevention 

TASHE paper 73-GT-44] R73-33505 

BEAT TBAHSfBB 


Besearch projects involving boundary layer flow, 
heat transfer during aerodynamic heating, 
atmospheric turbulence effects, and airframe 
structural analysis - Vol, 2 


B8AT1NG 

Installing the heater cable 
redesigned leading edge. 


N73-2U011 


directly in the 


^ A73-32924 

Fog clearing at airports by ground based heating 
[AD-7578971 N73-24639 

BBLICOPTEB COVTBOL 


Bussian book on civil aviation aircraft and 
helicopter equipment covering navigation, 
automatic control, electrical and oxygen systems 
and aircraft instruments 


.X - A73-31548 

Automatic helicopter approach in poor visibility 

A73-32465 

Developnent of method for calculating downwash 
interference and longitudinal stability of 
tandem rotor helicopter 

rAlC-fi/«-3223 1 H73- 24022 

BBLICOPTBB DESIGN 


Three dimensional flow analysis for helicopter 
rotor aerodynamic design, considering Hach 
number, inclination, angle of attack, 
trajectory, fieynoids number and vortex shedding 

A73-32973 


BELICOPTBE ENGINES 

Standard indoor method of collection and 

presentation of the bare turboshaft engine noise 
data for use in helicopter installations, 

[SAE ABP 1279] A73-33020 

Sand erosion tests and protective coatings for 
aircraft jet and turbojet engines and helicopter 
compressor airfoils 


BELZCOPTEBS 

Analysis of escape systems for helicopter flight 
crews and passengers 

[B-1771661 S73-24067 

Design, deyelopment, and testing of inflexible 
blade, hingeless rotor system with hydraulic 
rotor control system 

cad-758514] S73-24081 

Numerical analysis of bending of rotating beans 
with application to linear flap-lag stability of 
hinqeless rotary wings using nonlinear equations 
[ NASA-TH-X-2770 ] N73-24897 

Development of method for calculating spanwise 
loading on helicopter rotor blades in forward 
flight at various azimuth angles 
r ABOR/H-3318] N73-25032 

BBLIPOfiTS 


AIL-CO-SCAN landing system for STOL and heliports, 
combining localizer and glide control functions 
in 20 by 20 deg approach window 

A73-32470 

Wind tunnel tests to determine time— averaged 
aerodynamic forces on model of helicopter 
landing pad to be installed on top of lighthouse 
fMAR-SCI-R-IOei N73-24269 

HIGH ALTITUDE 

Dynamic parachute inf lat ion ’ model for 

dimensionless tine and maximum force predictions 
at high altitudes 

rilAA PAPER 73-4501 A73-31436 

HIGH ALTITUDE NUCLBAB DBTBCTION 

NB-57P aircraft with instrunent package for 
nuclear test detection and upper atmosphere 
research, discussing range, altitude, speed, 
payload capacity and onboard equipment 
fAIAA PAPER 73-5101 A73-33548 

HIGH ASPECT RATIO 

Finite chord effects on vortex induced large 
aspect ratio wing loads, noting rolling moment 
magnitude overestimate from lifting line solution 

A73-31670 

HIGH FBB0UBNCIB5 

High frequency spectrum domain of turbulent jet 
noise 


N73-24697 

Improvements in design of HF communication systems 
for naval aircraft 

[AD-759709] H73-25200 

HIGH BE50LUTI0N 

High resolution pulse width modulated parallel 
channel for forward looking infrared display 
system 

f AD-759224] S73-25231 

HIGH STBBNGTR ALLOTS 

Significance of intergranular corrosion in 
high-strength aluminum alloy products, 

A73-31740 

HIGH TBHPESATUBE FLUIDS 

High-temperature low pressure hose assembly, 

convoluted-, tetraflnoroethylene-, for aerospace* 
rSAE ABP 1227] A73-33017 

HOLOGBAPHT 

Hlcrowave holography application to landing 
without visibility 

A73-32497 

HOBXZONTAL TAIL SURFACES 

Static tests of redesigned graphite horizontal 
stabilizers 

[10-758718] N73-24611 

HOSES 

High- temperature low pressure hose assembly, 

convoluted-, tetraflnoroethylene-, for aerospace* 
[SAE ABP 1227] 173-33017 

HOT PRESSING 

Hot isostatic pressing of titanium alloys for 
turbine engine components* 

[ASHE PAPER 73-GT-63] A73-33516 


A- 36 



SUBJECT lEDEX 


IBFLATABLE STBDCTUBES 


Potential of hot-lsostatic pressing, hydrostatic 
extrusion and defornable die tube tapering 
processes to production of titaniun tabes 
TAD- 7595041 K73-2S532 

H0?BB1V9 

Pall scale hover test of 25-foot tilt rotor 

rNASa-CR-114626] K73-25070 

BDflAV BBBAYIOR 

Behavioral stress response related to passenger 
briefings and emergency varniog systems on 
conoercial airlines, 

173-32660 

HUllB FACTORS B16I1BBBIIG 

Avionics and haaan factors in flight simulator 
economics, interrelating aircraft design to 
sifiulatioD system 

A73-33206 

BUBAE PBBFOBflhHCB 

Autaaation of decision making process in air 
traffic controllers terminal operations 
I;FAA-BD-72-63-VQL-31 N73-24657 

HUBAB BBACTIOHS 

Definitions and procedures for computing the 
effective perceived noise level for flyover 
aircraft noise. 

rSAE ABP 10711 A73-33015 

BTBBID NiyiGATIOB SISTERS 

Air or inertial data addition to onboard 

navigation system for improved air traffic control 

N73-25699 

BIDBAUI^IC C08TB01 

Bydxofluidic component and system reliability, 

173-33478 

HIOBAULIC BOOIPBBBT 

Design, development, and testing of inflexible 
blade, hingeless rotor system with hydraulic 
rotor control system 

r AD-758514} M73-24081 

DlDBOCABBCl FUELS 

Flash point measurements for determining 
flammability hazards of hydrocarbon fuels 
CAD-7586431 H73-25814 

8IDB0XII BBISSIOH 

Concentration of OB and HO in IJ93-GE-3 engine 
exhausts measured in situ by narcov-line OV 
absorption, 

rilAl EIPBE 73-506} A73-33546 

HIPEBBOLIC lATlGATIOl 

Effects of polar cap absorption events on 

performance of Onega navigation system operating 
in high latitudes 

r AD-7590091 H73-25718 

BTFBBSOIIC FIOR 

linear problem for delta and V-shaped wings 

A73-31301 


I 

ICE FBEVBBTlbl 

Installing the heater cable directly in the 
redesigned leading edge, 

A73- 32924 

IDEAL FLUIDS 

Unsteady separated free let flow of an ideal fluid 
past a wing 

A73-31155 

Plane unsteady irrotational flow of ideal 

incocpressible fluid through turbomachine stage 
due to Interaction between stationary and moving 
grids 

A73-34015 

IDEHTIFIIBC 

Identification and coding of fluid and electrical 
piping system functions, 

rSAE AIH 12731 A73-33019 

IBACIBG TBCfiBIOUBS 

Badar data digital relay from outlying stations to 
ATC centers for air traffic image integration, 
discussing computerized plotting and 
alphanumeric display techniques 

A73-32435 

IBPACT ACCELEBATIOV 

Experimental investigation and correlation of the 
ground impact acceleration characteristics of a 
full scale capsule and a 1/4 scale model 
aircraft emergency crew escape capsule system, 
TAIAA PAPEB 73-480} A73-31463 


IBFACT TESTS 

Experimental investigation and correlation of the 
ground impact acceleration characteristics of a 
full scale capsule and a 1/4 scale model 
aircraft emergency crew escape capsule system, 
[AIAA PAPBB 73-480] A73-31463 

IB-FLI6BT ROHITOBIBG 

A- 300 B airbus active and passive operational 

monitoring systems, considering visual and aural 
routine functional indicators, emergency warning 
devices and flight data recorders 

A73-32458 

Hinicomputer application to in-flight control of 
A300-B airbus engines, describing computational 
procedure for low pressure con pressor stage EPB 
limit /N 1 limit/ 

A7 3- 3 2477 

IICIDBSCB 

Separated flow past a slender delta wing at 
incidence, 

A73-31121 


IXCOBPBBSSIBLE FLOB 

Pressure distribution on multicomponent airfoils 
in two dimensional incompressible potential 
flow, using Bartensen- Jacob vorticity 
distribution method to derive Fredholm type 
circulation equation 

A73-31637 

Inviscid flow through a cascade of thick, cambered 
airfoils. I - Incompressible flow, 

TASHE PAPER 73-GT-841 A73-33527 

Calculation of flows past wings without thickness 
in the presence of developing vortex sheets 

A73-33963 

Numerical analysis of pressure distribution in 
Incompressible flow on two dimensional airfoils 
near ground 

rAHC-fi/H-3238] N73-24000 

Application of conformal mapping procedures for 
designing airfoil shapes with high design lift 
coefficients 


tAD-7578131 N73-24040 

Numerical analysis of incompressible laminar 
boundary layer on infinite swept wing with 
arbitrary velocity and suction distribution 
f AEC-B/H-3241 1 H73-25018 

INCOBFRBSSIBLB FLUIDS 

Plane unsteady irrotational flow of ideal 

incompressible fluid through turbomachine stage 
due to interaction between stationary and moving 
grids 

A7 3- 3 401 5 

Stalling characteristics of airfoil in laminar 
viscous incompressible fluid with consideration 
of starting vortex and separation bubble 
f AD-7588311 N73-24334 

XNEBTIA 

Air or inertial data addition to onboard 

navigation system for improved air traffic control 

H73-25699 

INBBTIAL NAVIGATION 

BGC 30 Inertial navigation system for civil 
aviation, emphasizing economics and ease of 
maintenance 


A73-32457 

Gimbaled electrostatic gyro inertial aircraft 
navigation system /GEANS/ designs balancing 
performance against cost of ownership 

A73-33O06 

INERTIAL PLATFOBBS 

Tilt-table alignment for inertial-platform 
fflaintenance without a surveyed site, 

A73-31728 

INFINITE SPAN BINGS 

Numerical analysis of incompressible laminar 
boundary layer on infinite swept wing with 
arbitrary velocity and suction distribution 
rABC-fi/M-32411 N73-25018 

INFLATABLE STRDCTUBBS 

Aircraft recovery by inflatable wing canopy with 
steel cable or fiber suspension lines, 
discussing aerodynamic characteristics, 
suspension system and centrifugal compressor 
performance 

fAIAA PAPER 73-470] A73-31454 

Inflated air bag head restraints for prevention of 
brain iniuries due to whiplash acceleration 
during crash landings or election 

A7 3-32 6 54 
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IBFIAT1H6 


SBBJBCI IHBBX 


ISFllTIHG 

Oyuanic parachate inflation modol for 

dimensionless tine and saximun force predictions 
at hiqh altitudes 

fAlAA PAPEB 73-450] 173-31436 

Analysis of deployment and inflation of large 
ribbon parachutes. 

fAIfiA PAPBB 73-451] A73-31437 

A model and calculation procedure for predicting 
parachute inflation. 

fAIAA PAPEB 73-453] A73-31439 

IHFIDSBCB COEFFICIBBT 

An approximate sethod for the calculation of the 
velocities induced by a wing oscillating in 
subsonic flow 

A73-31905 

IBFOBHAIIQN BBIBIBTAL 

Parachutes computer aided design and performance 
analysis systen developnent and operation, 
presenting information storage and retrieval 
tasks mechanics 

TAIAA P2PBB 73-484] A73-31466 

IHF0BHAT109 STSIflflS 

AfC radar infer mat! on processing systems 

optimization^ discussing hard- and software 
selection criteria 

A73-32440 

IBFBABBD SCA BIBBS 

High resolution pulse width nodulated parallel 
channel for forward looking infrared display 
system 

r AD-759224] 173-25231 

IIJECTOBS 

Aerodynaoic rig and wind tunnel developments of 
conpound eiiector thrust augmenter for ?/ST0L 
aircraft with combined Coanda and center 
inlection flows 

fASHB PAPER 73-GT-67] A73-33519 

1HI8T FLOB 

Upstream attenuation and guasi-steady rotor lift 
fluctuations in asymmetric flows in axial 
compressors. 

riSHE PAPEB 73-GT-30] A73-33501 

Local flow measurements at inlet spike tip of Bach 
3 supersonic cruise aircraft 

rHASA-TK-D-6987 ] K73- 24037 

Kinetic energy transfer in multiple iet xixing 
flow of duct inlet 

[M)-758836] N73-25305 

Internal performance of mixed conpression 
axisymmetric inlet model at Bach 0.8 to 2.65 
rNASA-TH-D-7320] 173-25817 

Performance tests of terminal shock and restart 
control system of two dimensional twin-duct 
compression inlet 

CSaSA-TB-X-2818 1 H73-25824 

Effects of free stream velocity and incidence 

angle on aerodynamic and acoustic performance of 
translating centerbody choked flow inlet 
[HASA-TM-X-2773] N73-25829 

Time dependent flow field model for subsonic 
diffuser section of supersonic inlet 
r AD-758603 3 N73-25835 

IBLBT HOZZLBS 

Analysis of temperature and pressure parameters 
associated with recirculated engine exhaust from 
Y/STOL aircraft engines exhausting nornal to 
ground 

r IASA-TT-F-14912] N73- 24323 

IlSPBCtlOB 

Haintenance of public transportation aircraft - 
Evolution of methods 

A73-32556 

Selection, application, and inspection of electric 
oveicucrent protective devices. 

fSAE ARP 11991 A73- 33016 

ZHSTBDCTOBS 

Airline flight simulator programs for aircraft 
type conversion training, outlining flight 
instructor training, certification and 
instructional aids 

A73-33203 

IISTBOHEBT APPROACH 

An instrument approach system for Bong-Kong 
International Airport. 

A73-32464 


IHSTBaSBIT LAIDZNG 5TSTBHS 

PRS-system for determination of position of flight 
inspection aircraft for control of ILS-and YOB 
facilities. 

A73-32449 

A YOB sensor of advanced design - The Bendix 
RVA-33A. 

A73-32454 

An ILS sensor for fail operative automand systems 
- The Bendix RIA-32A. 

A73-32461 

Honimage glidepath antenna design for ILS system 
within international civil aviation convention 
specifications 

173-32463 

Automatic helicopter approach in poor visibility 

A73-32465 

Preach civil aviation inexpensive C band landing 
system with ILS angular coding and simplified 
onboard equipment for STOL and Alpine airports 

A73-32467 

Hicrowave guidance system for aircraft landing, 
discussing civil and military reguirements. 
position measurement capability, shadowing in 
propagation, and ground reflection induced 
signal fading,. 

A73-32466 

Pulse coded scanning beam microwave landing system 
technology assessment for civil aviation 
application, describing ground eguipmeut and 
procedures 

A73-32469 

AIL-CO-SCAI landing system for STOL and heliports, 
combining localizer and glide control functions 
in 20 by 20 deg approach window 

A7 3-3 2470 

Multiple path induced position errors in microwaye 
landing systems, considering beating beam and 
Doppler systems based on time and frequency 
division multiplexing respectively 

A73-32471 

Pregueocy hopping principle for precision L band 
D«E as couplementary aid to microwave landing 
system 

A73-32490 

Runway YBF localizer antenna array for Norwegian 
airports ILS. taking into account difficulties 
due to course bends and snow 

A73-32498 

Doppler scanning landing guidance system based on 
linear array of egually spaced radiators with BF 
source commutation 

A73-32502 

The multipath challenge for the uicrowave landing 
system. 

173-32503 

K.A.D.G.S. - Microwave Aircraft Digital Guidance 
Eguipment: Description of the system 

A73-32504 

FAA air traffic control systems pro^iected 
improvements, including microwave landing 
system, aeronautical satellites, electronic 
voice switching and discrete address radar beacon 

A73-33179 

Computer program for selection of radio 

frequencies used in VOB. ILS, and Tacan/DHE air 
navigation systems 

rFAA-MA-73-4] N73-25700 

IHSTBUHBBT PACKAGES 

WB-57F aircraft with instrument package for 
nuclear test detection and upper atmosphere 
research, discussing range, altitude, speed, 
payload capacity and onboard equipment 
fAIAA PAPEB 73-510] A73-33543 

IBTAEB STSTBH5 

Inlet system design procedures and wind tunnel 
facility modifications allowing for verification 
on large scale models at Mach 4.5 

A73-31743 


IBTBGBIL CALCULUS 

The three-dimensional turbulent boundary layer - 
Theoretical and experimental analysis 

A73-32810 

IBTBGRAL EQDATIOBS 

The transonic aerofoil problem with embedded shocks* 

A73-31122 


A-38 



S OBJECT IHDEE 


JBT FLAPS 


IHTECBATEd CIBCOITS 

Research and developnent progress on electronic 
equipBent, integrated circuits^ semiconductors, 
and digital conputers 

r*D“7591801 N73-25251 

IHTBBGHAHDLAB COBBOSIOI 

Significance of intergranular corrosion in 
hlqh-strength alnminnn alley products* 

173-31740 

IBTEBBAL COHBnSTION BBGIHES 

Analysis of factors influencing technical 
feasibility of operating aircraft on liquid 
hydrogen fuel 

f BASA-TH-X-68242] H73-24777 

IHTEHIATIONAL COOPEBATIOB 

Bole of the Juridical Committee of the 

International civil Aviation Organization in the 
elaboration of air lav 

A73-32551 


IBTEfillTIOBAL LAH 

Role of the Juridical Committee of the 

International Civil Aviation Organization in the 
elaboration of air law 

A73-32551 


Air piracy suppression measures adopted 23 
September 1971 at Hontreal international 
convention, discussing prevention and punishment 
provisions 

A73-32972 


IBTEB NATIONAL BELATIONS 

Charters, the new node - Setting a new course for 
international air transportation# 


A73-33101 


ZMVISCII) FLO I 

Inviscid flow through a cascade of thick, cambered 
airfoils, I - Incompressible flow, 

CASHB PAPER 73-GT-84] A73-33527 

Inviscid flow through a cascade of thick, cambered 
airfoils, II - Compressible flow, 

fASHE PAPEB 73-GT-95] A73-33528 

Nonlinear unsteady small-disturbance theory of 
Inviscid transonic flows for oscillating 
aerodynamic configurations 

rNASA-CR-22583 N73-25048 

1S05TATIC PBESSOBE 

Hot isostatic pressing of titanium alloys for 
turbine engine components* 

[ASflE PAPER 73-GT-63} A73- 33516 


J 


JET AIBCBAPT 

?FW 614 twin- Jet short haul aircraft, discussing 
layout, auxiliary power supply system for ground 
handling independence, surface movements 
maneuverability and low noise characteristics 

A73-32365 


Composite airframe structure effects on Jet 
aircraft maintenance, discussing fire safety, 
fatigue resistance, environmental durability and 
quality assurance 

A73-33027 

Technology developments effect on Jet aircraft 
design, discussing flight controls, engine noise 
suppression, supercritical aerodynamics and 
comnosite structures 

173-33168 

STOL Jet aircraft with variable pitch fan, 

discussing engine handling, noise reduction and 
efficiency 

A73-33189 

Book - Hethods for estimating stability and 
control derivatives of conventional subsonic 
airplanes, 

A73-33423 

y/STOL airfrane/propuision integration problem 


areas* 

CASME PAPEH 73-GT-76] A73-33522 

Performance of Jet y/STOI tactical aircraft nozzles. 

FASHE PAPEH 73-GT-77 ] A73-33523 

subsonic jet aircraft contribution to NOx in the 
stratospheric ozone layer - 1968 to 1990* 

FAIAA PAPEB 73-5341 A73-33566 

Fatigue tests on Comet aircraft pressure cabin to 
determine effects of pressure cycles on 
structural stability of cabin windows 
r AHC-R/H-3248 1 H73-24017 


Methods for evaluating and predicting airfield 
performance of turbojet and turbofan aircraft 
operating in conventional and short takeoff nodes 

B73-24044 

pevelopment of two methods for optimizing design 
of subsonic, swept wing Jet transport aircraft 

N73-24054 


JET AIBCEAFT lOISE 

Jet noise suppression technology progress review, 
discussing lighthill theory of aerodynamic 
noise, machinery noise and quiet aircraft future 

A73-32186 


Spectral moving frame Bepresentation of Jet noise 
by far field acoustic pressure autocorrelation 
and density function 

A73-33681 

Bigh frequency spectrum domain of turbulent Jet 
noise 




Evaluation of courses of action and costs to 
reduce aircraft noise levels in vicinity of 
airports 

rPB-215611/5] N73-25080 

Acoustic shielding baffle for determining Jet 
noise source location 

CMASA-TH-D-7229 J N73-25734 

Afterburner instability vortex shedding model for 
air breathing turbojet combustion 
raD-758890) S73-25834 

JBT ENGINE FUELS 

Influence of air oxygen concentration on the 
thermochenical stability of Jet fuels 

A73-31833 

JP8 and JP4 aircraft fuel fire and explosion 
susceptibility from gunfire hits, discussing 
combat survivability relative to fuel volatility 

A73-32670 

Anomalous rheological characteristics of 

h igh- internal-!^ a se-ratio emulsions containing 
97 to 98 percent liguld fuel as dispersed phase 
FAD-7589081 N73-24779 

JET ENGINES 

Balancing equipment for Jet engine components, 
compressors, and turbine - Rotating type for 
measuring unbalance in one or more than one 
transverse planes* 

rSAE AEP 587A1 A73-33013 

Turbulence downstream of stationary and rotating 

fASHE PAPEH 73-GT-eOl A73-33525 

Nondestructive inspection method for Jet engine 
turbine blades, 

FASHE PAPER 73-GT-921 A73-33530 

Concentration of OH and NO in TJ93-GE-3 engine 
exhausts measured in situ by narrow— line DV 
absorption* 

FAIAA PAPER 73-5061 A73-33546 

JET EISA 051 

Wind tunnel simulation of Jet exhaust in low speed 
testing of Franco-Gernan Alpha-Jet trainer and 
fire support aircraft 

A73-32802 

Preliminary estimates of the fate of 5ST exhaust 
materials using a coupled diffnsion/chemistry 
model* 

FAIAA PAPEB 73-5351 A73-33567 

Analysis of temperature and pressure parameters 
associated with recirculated engine exhaust from 
y/STOL aircraft engines exhausting normal to 
ground 

FNASA-TT-F-149121 N7 3-24 323 

JBT FLAPS 

Theoretical investigation of longitudinal 

stability, control, and response characteristics 
of Jet flap aircraft 

FAEC-R/H-32721 N73-24028 

Performance tests of negative hub reaction turbine 
with Jet flap stator and Jet flap rotor 
F HA SA-CR- 22441 N73-24036 

Application of cold thrust augmentation techniques 
for improved performance of short takeoff 
aircraft performance 

FAI>-758202] N73-24073 

Bind tunnel tests to determine effect of 

interference on performance of fnll span Jet 
flap mounted on trailing edge of high aspect 
ratio unswept wing 

F AHC-R/H-32191 N7 3- 25005 
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JST PLOW 


SUBJECT IIDEX 


JBT fl.01 


Unsteady separated free iet flow of 
past a finq 

JBS BIIIHG PIOI 

Kinetic cnerqy transfer in nnltiple 
flow of duct inlet 


an ideal fluid 

A73-31155 
iet nixinq 


(AD-758836] B73-25305 

JOINTS (JUBCTIOirS) 

Performance of airfield pavement construction 
joints under heavy aircraft loads 

(FfiA-BD-72-106 1 H73-25926 


K 

KALBAN FILTEBS 

Nonlinear filter evalnation for estimating vehicle 
position and velocity using satellites. 

A73-33410 

KBBNBL FUNCTIONS 

Optimal grid arrangement in vortex lattice method 
of lifting surface aerodynamic analysis, 
comparing numerical with kernel function results 
for simple wing planforms 

173-31746 

KDTTA-JOUSOVSKI CONDITION 

Analysis of Kutta-Joukovsky condition in three 
dimensional flow with application to vortex 
sheet attachment to wing surface 

[ HASA-TT-F-149181 N73-24319 


LABINAB BOONDAHI LATBB 

Numerical analysis of incompressible laminar 
boundary layer on infinite swept wing with 
arbitrary velocity and suction distribution 
rASC-R/(f-3241 1 S73-25018 

LIBIBAB FLQB 

Criteria regarding the predetermination of the 
laminar-turbulent boundary layer transition in 
the case of flows about body contours 

A73-33750 

Stalling characteristics of airfoil in laminar 
viscous incompressible fluid with consideration 
of starting vortex and separation bubble 
(10-7588311 N73- 24334 

LABIBATSS 

Glass fabric structures, properties and designs of 
reinforced polyester and epoxy laminates for 
aerospace applications 

A 73-3 3064 

LAND USB 

Aircraft noise, exposure factor, land use 
priorities, public environmental concern and 
jurisdictional considerations impact on offshore 
airport planning 

173-31530 

Land construction and cost studies for Chicago 
offshore airport site development in Lake 
Bichigan using rock and sandfill dikes for 
protection against waves 

^ A73-31536 

London third airport planning, discussing site 
selection, large scale urbanization, land use 
and reclamation, operational aspects and 
environmental factors 

A73-31539 

LANDING AIDS 

Hicrowave holography application to landing 
without visibility 

173-32497 

Bunway VHF localizer antenna array for Korvegiau 
airports lls, taking into account difficulties 
due to course bends and snow 

^ , . A73-32498 

The multipath challenge for the microwave landing 
system. 

, , A73-32503 

The MADGE system - Operational results and stretch 
potential. 


^ ^ 173-32505 

SadiO navigation and landing aid equipment for 
major airports and airlines, noting simplified 
egulpueut for minor airports 

173-32559 


Airport lighting systems as visual landing aids, 
discussing runway disposition, brightness 
levels, beam orientation, visibility factors and 
flashing lights 

A73-32974 

Development of control and display testing 

requirements for evaluation of microwave landing 
system - Vol, 2 

r AD-7587921 N73-25714 

LANSING GBAB 

Hathematical model for shimmy auto-oscillations of 
aircraft landing gear nose wheel with pneumatic 
tire under velocity changes 

473-31044 

A technological development scenario for offshore 
jetports. 


LANDING IISTBUBENT5 


A73-31534 


Independent Landing Monitor for economic Category 
3 operation with fail-operational autoland, fog 
dissipation or fail-passive autoland plus 
visibility augmentation 


LANDING SITES 


A73-32499 


Performance of aircraft taxiing on dirt surfaces 
CAD-7565881 N73-25077 

Analysis of dual lane runway operations at high 
density airport terminals using computerized 
simulation techniques 

[ATC-171 N73-25254 

LIBGB SCALE IBTBGBATION 

Hew structure of on-board microcomputers using 
large-scale integrated logic circuits 

473-32478 

LATBBAL COHTBOL 

An omnidirectional gliding ribbon parachute and 
control system. 

(AIAA PAPER 73-4861 A73-31468 

LATSBAL STABILXTT 

Flight tests of 45 degree delta cropped wing to 
determine dynamic lateral stability 
characteristics 

r ARC-E/B-3243 ] N73-24027 

LATTICBS (HATBBBATICS) 

Optimal grid arrangement in vortex lattice method 
of lifting surface aerodynamic analysis, 
comparing numerical with kernel function results 
for simple wing planforms 


A73-31746 

LAUNCHBBS 

Design and performance of launcher illumination 
XH-163 flare package for parachutes 
(AD-7577311 N73-24940 

LAB (JDBI5PBDDBNCB) 

Aircraft noise, exposure factor, land use 
priorities, public environmental concern and 
jurisdictional considerations impact on offshore 
airport planning 


LEADING BDGBS 


A73-31530 


Installing the heater cable directly in the 
redesigned leading edge. 


A73-32924 

On the unsteady supersonic cascade with a subsonic 
leading edge - 4n exact first order theory. 

[ASMB PAPBB 73-GT-15] 473-33492 

On the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory. II, 
(ASBE PAPBB 73-GT-161 473-33493 

Experimental evaluation of the effects of a blunt 
leading edge on the performance of a transonic 
rotor. 

(ASMS P4PBH 73-GT-601 A73-33515 

4pplication of modified slender wing theory to 
analyze aerodynamic characteristics of slender, 
lifting, wings with carved leading edges at 
supersonic speeds 

( AHC-R/H-3278] N73-24006 

Analysis of wing leading edge buckling due to 
aerodynamic heating to show effect of shear 
modulus of material and geometry of leading edge 
on buckling onset 

( AEC-H/M-31971 N73-25000 

Aerodynamic characteristics and noise attenuation 
effects of leading edge serrations on rotary wings 
r AD-759028 ] N73-25O08 
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SOBJSCT IHOEX 


LOGIC CIHCUITS 


LEGAL LlABiLITf 

Sky:lackiiiq - Its donestic civil and crinical 
ramifications. 

A73-33102 

LIFE BAFT3 

DC-10 aircraft slide/raft system for emergency 
personnel evacuation, discussing certification 
test progran for performance, reliability, 
seaworthiness and compliance with regulations 

A73-32659 

LIFE SUFPOBl STSIBES 

Surviyal and Plight Equipment Association, Annual 
SymposiuB, 10th, Fhoeniz, Ariz, , October 2-5, 

1972, Proceedings. 

A73-32653 


LIFT 

A theory for rectangular wings with snail tip 
clearance in a channel. 

A73-31120 

Thin rectangular lifting wing investigation at 
small angle of attack in parallel flow based on 
Prandtl acceleration potential theory 

A73-32126 


German monograph - The flow around wings of 
arbitrary planform in the case of supersonic 
flow - A conpntational method. 

A73- 32581 

Critical study of the effects of gusts on an 
aircraft 


A73-32e08 


Application of modified slender wing theory to 
analyze aerodynamic characteristics of slender, 
lifting, wings with curved leading edges at 
supersonic speeds 

r ABC-B/a-3278 } N73-24006 

Application of Kelvin impulse theory for computing 
lift on airfoils and analysis of circulation 
around airfoil to produce lift 

N73-24997 


Evaluation of double integral eguation for 
calculation of wave drag due to volume and 
aerodynamic lift of slender wings 
fASC-B/H-3221 1 S73-25006 

Design criteria for slender warped wings with 
unswept trailing edge with zero load along 
leading edge and near planar vortex sheet at 
trailing edge for design lift coefficient 
tABC-H/M-34061 H73-25008 

Sumerical analysis of lift and lift distribution 
on aircraft wing and trailing vortex flow behind 
wing 

riD-7592621 M73-25089 

LIFT A06HEBTAT10E 

Effect of let stream blowing downwards from lower 
surface of slender delta wing to obtain lift 
augmentation for takeoff and landing 
C AEC-B/H-3288 ] N73-24009 

Theoretical inyestigation of longitudinal 

stability, control, and response characteristics 
of let flap aircraft 

r AHC-E/H-32721 N73- 24020 

Noise tests on large scale model of externally 
blown flap lift augmentation system using nixer 
nozzle 

[NASA-TH-D-72361 N73-24059 

Characteristics of flight control system for 
approach flight path control of augmentor wing 
on powered-lift short takeoff aircraft 
configuration 

rNASA-CE-1145741 H73-24062 

LIFT DEVICES 

Lift engine bleed flow management for a V/STOL 
fighter reaction control system. 

|;ASEB PAPEB 73-GT-701 A73-33521 

LIFT FANS 

Effect of rotor design tip speed on aerodynamic 
performance of a model VTOL lift fan under 
static and crossflow conditions, 

(ASME PAPEE 73-GT-21 A73-33460 

Control of turbofan lift engines for VTOL aircraft. 

fASHB PAPEE 73-GT-201 A73- 33496 

NASA research commercial VTOL transport propulsion 
system specifications and components 
development, discussing lift fan propulsion 
method for aircraft attitude control 
fASME PAPEE 73-GT-241 173-33498 


LIFTING BODIES 

Optimal grid arrangement in vortex lattice method 
of lifting surface aerodynamic analysis, 
comparing numerical with kernel function results 
for simple wing planforns 

173-31746 


LIFTING BOTOBS 

Transonic perturbation equation for studying 
steady compressible flow past lifting and 
nonliftinq wings at high subsonic Mach numbers 
f NASA-CH-22461 N73-24312 

Actuator disk approximation for calculating 

lifting rotor velocity distribution in forward 
flight 

rFPA-123] N73-25051 

Aerodynamic characteristics and noise attenuation 
effects of leading edge serrations on rotary wings 
[AD-7590281 N73-25088 


LIFTS 

Lift and measurements in an aerofoil in unsteady 
flow. 

[ASME PAPEE 73-GT-411 A73-33503 

LIGHT AIBCBAPT 

The lowering of ninina of third— level and business 
aircraft 


A73-32476 


Light aircraft vertical gust induced structural 
failures, analyzing 1960-71 accident reports for 
Iniuries biomechanics and environmental conditions 

A73-32678 


Some aerodynamic problems applicable to the light 
aircraft 


A 73- 32 BO 9 


LIGHT ALLOTS 

Sone findings from a preliminary fatigue 

experiment with model light-alloy specinens 

A73-32191 

L16HTHILL METHOD 

Application of conformal napping procedures for 
designing airfoil shapes with high design lift 
coefficients 

CAD-7578131 N73- 24040 

LIGHTNING 

Lightning protection for boron and graphite fibers 
in epoxy resins for aircraft composite structures 

A73-33032 

Lightning protection for boron and graphite 
reinforced plastic composite aircraft 
structures, discussing zonal design concept and 
channel intermittent contact with protrusions on 
surface 

A73-33034 

P-14 aircraft boron-epoxy and graphite-epoiy 
composite structure production protection 
against degradation by lightning discharges, 
discussing design, processing and tests 

A73-33035 

Lightning protection for aircraft canopy, 

discussing simulation tests, safety margins, 
side puncture, corona streamering and pilot 
physiological reactions 

A73-33036 

Lightning simulation testing in aerospace, 

A73-33145 

LINE SPECTRA 

Concentration of OH and KO in TJ93-GE-3 engine 
exhausts measured in situ by narrow-line UV 
absorption. 

fAIAA PAPER 73-506] 173-33546 

LIQOID H7DROGBN 

Analysis of factors influencing technical 
feasibility of operating aircraft on liquid 
hydrogen fuel 

rNASl-TM-X-682421 K73- 24777 

LIQDID-VAPOB XHTE6FACBS 

Effect of fuel vapor concentrations on combustion 
emissions and performance using experimental 
turboiet combustor segment 

[NASA-TH-X-28001 N73-24933 

LOGIC CIRCDIT5 

New structure of on-board microcomputers using 
large-scale integrated logic circuits 

A73-3247B 
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LOGISTICS MiaAGBBBHl 


SDBJBCT IHDBZ 


LOGISTICS aBNAGEMBiaif 

Los &ngeles offshore airport planning case study 
covering design, logistics problems and costs 
with allowance for airspace and environmental 
considerations peculiar to Southern California 
area 

a73-31540 

Air Force Increase Reliability of Operational 

Systems computer program and nathenatical models 
for economic logistic resource allocations and 
cost effective system modification 


LORGIfUDIHAL STAfiXLlTI 


A73-33627 


Development of method for calculating dovnwasb 
interference and longitudinal stability of 
tandem rotor helicopter 

[ AfiC-B/H-32231 N73-24022 

Theoretical investigation of longitudinal 

stability, control, and response characteristics 
of let flap aircraft 

r AfiC-R/U-3272] U73-24028 

Flight tests to determine longitudinal aerodynamic 
parameters of P-1127 aircraft with vectored 
thrust control 

r HASA-TN-D-7296] N73-24066 

Hind tunnel tests to determine directional and 
longitudinal stability of Javelin aircraft model 
at transonic speeds 

r ARC-R/fl-3403 1 N73-25012 

LOOVBSS 


Preventing the shut-off punkah louvre from lamming* 

A73-32925 

LOW ASPECT RATIO 9IHGS 

A theory for rectangular wings with small tip 
clearance in a channel* 


lOB SPEED 


A73-31120 


Theoretical and experiment a 1 study of a svept-back 
wing at low velocity over a wide range of angles 
of attack 


A73-32614 

LDBBICATIOH 

Feasibility study of applying air lubricated 
bearings to gas turbine engines for military 
aircraft 

[AD-757869] N73-24537 


M 


HAGBETIC SDSP6NSIOH 

Superconducting electromagnetic suspension and 
balance and supersonic wind tunnel facility for 
dynamic stability studies 

rNASA-CF-1322551 M73-24271 

BAIETAIllAElLITl 

HGC 30 inertial navigation system for ciyil 
aviation, emphasizing economics and ease of 
maintenance 


A73-32457 

Annual Reliability and Haintainability Symposium, 
Philadelphia, Pa. , January 23-25, 1973, 
Proceedings. 


flAIRTBHAHCE 


A73-33601 


Beldinq techniques for high strength superalloy 
turbine blades and vaues repair, discussing 
controlled preheating and cooling methods for 
crack prevention 

[ASHE PAPER 73-GT-441 A73-33505 

A current turbine engine maintenance program and 
the experience and logic upon which it is based. 
[ASHE PAPER 73-GT-811 A73- 33526 

Nondestructive inspection method for let engine 
turbine blades. 

[ASHE PAPER 73-GT-921 A73-33530 

Development of procedures for repairing damaged 
runway pavements 

[ ad-7566061 N73- 24286 

HAHAGEBSNT IHPOBBATIOH SISTEHS 

Aircraft integrated data systems /AIDS/ 

utilization for airlines operational flight 
control and economic exploitation enhancement, 
discussing aircraft accident investigation, 
maintenance, navigability, etc 


A73- 32496 

HABAGEHBHT BBTBODS 

Comparison of nanagement, planning and control for 
Simrod awionics system and hospital prelects 

M73-24971 


Application of program evaluation and review 
technigue for planning and managenent of air 
transport operations 

r KASA-TT-F-742 ] K73-25067 

BAHAGBMEtlT PLANlilNO 

Application of program evaluation and review 
technigue for planning and management of air 
transport operations 

r NASA-TT-F-742 1 N73-25067 

Problems of air transport economics and efficiency 
of air transport utilization in DSSR 
rWASA-TT- P-741 ] N73-25069 

Analysis of economics and finances of airport 
operations to determine procedures for improved 
management and operation 

[ REPT-73-01210 1 H73-25253 

HAHUAL COHTHOL 

Analysis of manual control theory of vertical 
situation displays for short takeoff aircraft 
fKASA-CR- 1146201 N73-24061 

BAHUFACTUBIHG 

Remanufacture of iet engine compressor components. 

[ASBB PAPER 73-GT-431 A73- 33504 

Banufacturing processes for aircraft engine parts 
[AD-7595771 N73-25837 

BABIKB BByiBONHEETS 

Hiami offshore airport prolect re:tectio!i reasons, 
citing commercial and marine ecological 
considerations 


BABIBB TECBHOLOGT 

Heavy marine structure engineering in offshore 
airport planning, discussing construction types 
and conditions, environmental factors, 
materials, methods and equipment 

A73-31533 

A technological development scenario for offshore 
jetports. 


A73-31534 

BASKET RBSEABCB 

Canadian air transportation survey, outlining 
history of other nodes, transportation 
investment trends, modal traffic distribution, 

STOL applications, airline social services and 
marketing 


A73-33177 

Short haul aircraft design and marketing, 
examining competing modes, noise factors, 
airport traffic density patterns and aircraft 
types dependence on utilization 


BASS DISTEIBOTIOI 


A73-33184 


Analysis of effect of localized mass on flutter 
characteristics of delta wing for various 
spanwise and chordvise positions for the mass 
center of gravity 

( ARC-E/K-3264 1 N73-25030 

Optimization of mass distribution of solid beans 
and panels for structural design of airframes 
and panels 

fAl>-7591691 N73-25054 

HASS FLOE BATE 


Up-rating the fuel system flow capacity with high 
rotational speed. 


A73-32922 

Interface effects between a moving supersonic 
blade cascade and a downstream diffuser cascade. 
[ASHE PAPER 73-GT-231 A7 3- 33497 

BASS RATIOS 

Hathematical models of aircraft mass and performance 

N73- 24047 

BATSBIALS SCIBBCE 

Composite material design criteria, discussing 
fatigue, stress concentration, safety factors, 
scaling effects and load characteristics 

A73-33028 

BATBEBATICAL BODELS 

Batbematical model for shimmy auto— oscillations of 
aircraft landing gear nose wheel with pneumatic 
tire under velocity changes 

A73-31044 

A model and calculation procedure for predicting 
parachute inflation, 

[AIAA PAPER 73-453] A73-31439 

Generalized mathematical model for gas turbine 
dynamic behavior simulation based on one 
dimensional flow theory with functional 
integration for rotor speed time derivative 

173-31629 
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S0BJBCO! INDEX 


HILITIHI lIBCfiAFT 


Mathenatical nod el of elastic flight body behavior 
in continuous pediun based on coabination 
solutions to aerodynanics, automatic control and 
elasticity theory problems 

A73-32063 

Dynamic analysis procedure to locate vibration 
sources without sinulated service tests, mappinq 
structural surfaces at all frequencies via 
transfer function or nechanical impedance analysis 

i73-33098 

Royal lircraft Establishment ierodynaaics Pliqht 
Division fliqht simulators for V/STOl and 
helicopters, emphasitinq handlinq, aircraft 
uatheinatical models and cockpit simulation 

173-33211 

Nevkirk effect - Thermally induced dynamic 
Instability of hiqh-speed rotors, 

fiSHE PAPER 73-GT-261 A73- 33499 

Air Force increase Reliability pf Operational 

Systems computer program and mathematical models 
for economic logistic resource allocations and 
cost effective system modification 

A73-33627 

Mathematical models of aircraft mass and performance 

N73-24047 

Position errors in airspeed calibration methods 

rRai-TI-2981 N73-24477 

BBCEIHICAI IBPBOANCB 

Dynamic analysis procedure to locate vibration 
sources without simulated service tests, mapping 
structural surfaces at all frequencies via 
transfer function or mechanical impedance analysis 

A73-33098 


HBCBAIXCAI flElSOBEHSNT 

Balancing equipment for let engine components, 
compressors, and turbine - Rotating type for 
measuring unbalance in one or more than one 
transverse planes* 

fSAE ARP 50711 173-33013 

BBCBINICAL PfiOPSBTIBS 

Bigh strength log density Hyfil carbon fiber 
prepreg sheet properties and production for 
aircraft applications 

A73-33986 


HBSOSPHEBE 

A model for studying the effects of iniecting 

contaminants into the stratosphere and mesosphere* 
A73-33569 


rilAA PAPER 73-5391 
BBTAI fATlOOS 

Exfoliation corrosion of aluminum alloys* 

Significance of intergranular corrosion in 
high-strength aluminum alloy products* 


173-31737 


173-31740 


BBTAI PLITBS 

Analysis of interaction characteristics of 

harmonic forcing excitation and aircraft panel 

riD^7582641 B73- 24075 

BBTEOBOLOOICII IHSTB0HB6TS 

Digital readout wind measurement and indicator 
system for data acquisition, processing and 
display in airports for aircraft mind 
information service 

A73-31318 

Airports automated meteorological instrumentation, 
describing clond base height telemeter and 
transmissometer for runway visibility measurement 

A73-32563 


MBTBOBOLOGICAL PlBAREtBBS 

Computer programs for ceiling and visibility 
forecasting using air terminal weather data 
[FAl-BD-73-131 N73-25677 

HETBOBOIOGICII BADAB 

Light aircraft-borne low cost phased array X band 
radar and display design requirements for 
weather detection and ground napping 


BETEOROLOGICAI SATBILITES 

Meteorological satellites 
aeronautics 


in the service of 


A73-32562 


HBTBOBOLOGICIL SEBTICBS 

Digital readout wind measurement and indicator 
system for data acquisition, processing and 
display in airports for aircraft wind 
information service 

173-31310 


VOLBET transmission automation with the aid of the 
»DECL1H‘ system using a speech synthetizer 

A73-32429 

Meteorological satellites in the service of 
aeronautics 


METHOD OF CHABACTSBXSTICS 

A contribution to the theoretical and experimental 
examination of the flow through plane supersonic 
deceleration cascades and supersonic compressor 
rotors* 

riSSB PIPER 73-GT-17] A73-33494 

ilCHOBLECTBOIICS 

air traffic control technology progress review and 
future forecast, noting microelectronics and 
automation need in civil avionics 

A73-32479 


MICEOBAyB EQUIPMENT 

Ferrite component for waveguide connutator used as 
microwave switching element and modulator, 
noting application in navigation instruments and 

avionics 

A73-30995 

French civil aviation inexpensive C band landing 
system with ILS angular coding and simplified 
onboard eguipment for STOL and Alpine airports 

A73-32467 

Microwave guidance system for aircraft landing, 
discussing civil and military requirements, 
position measurement capability, shadowing in 
propagation, and ground reflection induced 

signal fading ^ 

A73-32468 

Pulse coded scanning beam microwave landing system 
technology assessment for civil aviation 
application, describing ground eguipment and 
procedures 

A7 3-3 2469 

Multiple path induced position errors in microwave 
landing systems, considering beating bean and 
Doppler systens based on time and frequency 
division multiplexing respectively 

A73-32471 

Frequency hopping principle for precision L band 
DME as conplenentary aid to microwave landing 
system 

A73-32490 

The multipath challenge for the microwave landing 
system* 

A73-32503 

M*A*D«G.E* - Microwave Aircraft Digital Guidance 
Equipnent; Description of the system 

A73-32504 

Analysis of control and display device testing for 
microwave landing system - Vol* 1 

r AD-758791] N73-25713 

Development of control and display testing 

requirements for evaluation of microwave landing 
system - Vol, 2 

r AD-7507921 N73-25714 

MICBONAVE ZMAGEBT 

Microwave holography application to landing 
without visibility 

A73-32497 

MICBONAVE TB1HSHI55ION 

Microwave guidance system for aircraft landing, 
discussing civil and military requirements, 
position measurement capability, shadowing in 
propagation, and ground reflection induced 
signal fading 

A73-32468 


HIDAIB C0LIIS10H5 

Aircraft in-flight yisibility /conspicuity/ during 
daytime, discussing exterior paints, tapes and 
high intensity lighting effectiveness for midair 
collision avoidance 

173-32661 

HILITAB7 IIHCBAFT 

ESCIPAC IE stabilized election seat for Ravy S-3A 
and Air Force A-9A aircraft, describing 
propulsion, stabilization, separation and 
lateral divergence subsystems 

A73-32669 

The simulator industry and its contribution to 
military training requirements* 

A73-33208 


} 
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HILITABT A7IATI0B 


SUBJECT ZEDEX 




Feasibility study of applyinq air lubricated 
bearioqs to gas turbioe engines for military 
aircraft 

r AD-757869 T N73-2aS37 

HILITABT AVI&IIOB 

Automated system of mixed /civil and military/ 
control 

A73-32«44 

RILITAB7 BSLZCOPIEBS 

A fliqht research program to define VTOL visual 
sioulator reqaireaents« 

A73-33210 

Experimental autostabilized tethered rotor 

platform for reconnaissance, coanunicatlons and 
ZCB, discussing control system effectiveness 
from flight test results 

A73-33736 

bzlitabt tecbhoioqi 

The MADGE system - Operational results and stretch 
potential, 

A73- 32505 

EIL— SXD— 810 uniform test methods for deteraining 
military equipment environmental resistance, 
discussing inadequacies, misapplications and 
planned revision for improvement 

A73-33144 

flILLIHG (BACaiBIEG) 

Tangent milling and spline approximation 
techniques for wings 

rHAL-TN-331 B73-24524 

fllllCOHPOlEBS 

New structure of on— board microcomputers using 
large-scale integrated logic circuits 

A73-32478 

HISSIIB COHTfiOI 

Russian book - Radio devices for flight vehicle 
control systems, 

A73-32421 

BODGIATOBS 

Ferrite component for waveguide comnutatoi used as 
microwave switching element and modulator, 
noting application in navigation instruments and 
avionics 

A73-30995 

MOBIIOBS 

Independent Landing Monitor for economic Category 
3 operation with fail-operational autoland, fog 
dissipation or fail-passive autoland plus 
visibility augmentation 

A73-32499 

MOBOPULSB BADAB 

The Corail radar — Automatic equipment for runway 
surveillance 

A73-32431 

MOTION PICTDBES 

Flight simulation visual image innovations, 
including closed circuit television, motion 
pictures and computer generated imagery with 
wide angle presentation and day/nlght realizations 

A73-33205 

HOITIEHGIHB VEHICLES 

Analysis of factors affecting flight of 

multi-engine aircraft with one engine inoperative 
r NASA-TT-P-734 ] H73-24060 

BD15IPATH TBABSHISSION 

Multiple path induced position errors in microwave 
landing systems, considering beating bean and 
systems based on time and frequency 
division multiplexing respectively 

. A73-32471 

The multipath challenge for the microwave landing 
system- 

A73-32503 

The BADGE system - Operational results and stretch 
potential. 

A73-32505 


N 

HATIOHAL AIHSPACE U1ILIZAT20I SYSTEM 

Objectives, goals, and program structure of 
project to improve performance of air traffic 
and control and navigation facilities within 
National Airspace System 

TFAA- ED-21-2 3 N73-25703 


BATIOHAl AVIATIOH SYSTEM 

Definition and evaluation of three basic 

alternative national aviation systems based on 
forecasted increases in aviation demands 
fPB-21 5533/11 N73-25081 

lAVIGATIOH AIDS 

Rnssian book - Air navigation; Application of 

radio navigational aids and automated navigation 
complexes, 

A73-31471 

Roskiide airport for Copenhagen metropolitan area 
general aviation and domestic air traffic, 
describing runways, taziways, drainage, terminal 
facilities, lighting and navigation aids 

^ A73-32364 

Area navigation computer TCE-71 A system, 
discussing central control display and data 
entry units, inputs/outputs and operating nodes 

A73-32455 

Doppler VOR area navigation operational 
principles, emphasizing bearing accuracy 

improvement compared to conventional VOfi systems 

A73-32456 

The lowering of minima of third-level and business 
aircraft 

A73-32476 

Design of avionics digital frequency synthesizer 
with four phase locked loops for aircraft 
communication and navigational aids 
CAD-7596991 N73-25238 

Air or inertial data addition to onboard 

navigation system for improved air traffic control 
.. N73-25699 

Objectives, goals, and program structure of 
project to improve performance of air traffic 
and control and navigation facilities within 
National Airspace System 

rFAA-BD-21-21 N73-25703 

HAYI6ATIOH IMSTBQBBIITS 

Bussian book on civil aviation aircraft and 
helicopter equipment covering navigation, 
automatic control, electrical and oxygen systems 
and aircraft instruments 

A73-31548 

HA72GATI0H SATELLITES 

Optimal digital modulation techniques for 
aeronautical communications via satellite, 
considering air navigational systems for 
transoceanic flight 

A73-3240O 

miHIC OXIDE 

Concentration of OH and NO in YJ93-GE-3 engine 
exhausts measured in situ by narrow-line DV 
absorption# 

fAIAA PAPER 73-5061 A73-33546 

Subsonic jet aircraft contribution to nOx in the 
stratospheric ozone layer - 1968 to 1990, 
fAIAA PAPER 73-534] A73-33566 

NITROGEN OXIDES 

Reduction of nitrogen oxide emissions from a gas 
turbine by fuel modifications. 

fASBE PAPER 73-GT-51 A73-33483 

Establishment of criteria for oxides of nitrogen 
emissions to control air pollution contribution 
from aircraft operating at major air terminals - 
?ol. 1 

rHEPT-1162-1-V0L-1l B73- 24789 

Numerical analysis of process for nitrogen oxide 

formation in aircraft engine exhaust products 
and development of computer program for 
application of theory - 7ol. 2 

rREPT-1162-2-yOL-21 N73-24790 

Development of computer program to analyze flow 

conditions in gas turbine compressor for 
application to reduction of nitrogen oxides from 
aircraft engine exhaust - Vol, 3 
r BEPT-1162-3-VOL-3 1 N73-24791 

NOISE INTEB5ITY 

Prediction and measurement of aircraft noise, 

^ , A73-33133 

Evaluation of courses of action and costs to 
reduce aircraft noise levels in vicinity of 
airports 

r PB-215611/5 1 N73-25080 

Measured noise level data for proposed airport 
sites in Florida 

r PB-214459/0 1 H73-25737 
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SUBJECT INDEl 


OBGINIZ&TIOBS 


BOISE POIIOTIOS 

Deter ainaDts for aircraft noise annoyancq - & 

conparisoD between French and Scandinavian data. 

i73-32915 

Bealism in environmental testing and control; 
Proceedings of the Nineteenth annual Technical 
iieetinq, ftnaheimr Calif.# april 2-5. 1973. 

a?3-33126 

Aircraft produced environmental noise and air 
pollution, discussing related aircraft power 
plant technology evolution 

A73-33191 


BOISE BSDUCTIOH 

Jet noise suppression technology progress review, 
discussing Lighth ill theory of aerodynamic 
noise, nachinery noise and guiet aircraft future 

A73-32186 

VPI 614 twin-jet short haul aircraft, discussing 
layout. Auxiliary power supply system for ground 
handling independence, surface moyements 
maneuverability and low noise characteristics 

A73-32365 

Aircraft noise abatement technological and social 
aspects, considering aircraft design, airport 
noise pattern minimization and population removal 

A73- 32560 

Determinants for aircraft noise annoyance - A 

comparison between French and Scandinavian data. 

A73-32915 

Aircraft engine noise reduction state of art. 
discussing FAl requirements. Concorde. DC-9 and 
Bertin Aladin II aircraft 

A73-32970 


STOI. let aircraft with variable pitch fan. 

discussing engine handling, noise reduction and 
efficiency 

A73-33189 


High bypass fan engines for quiet propulsion and 
optimal aircraft performance in military and 
commercial applications 

A73-33190 


nigh bypass ratio guiet turbofan engine for STOL 
aircraft, emphasizing noise reducing design 
based on low-speed variable pitch fan concept 

A73-34040 

Sonic boom minimization design for supersonic 
transport aircraft 

r HASA-TB-D-7218] B73-24065 

Evaluation of courses of action and costs to 
reduce aircraft noise levels in vicinity of 
airports 

rPB-215611/51 K73-25080 

NOISE SFECTBA 

Spectral noying frame Representation of jet noise 
by far field acoustic pressure autocorrelation 
and density function 

A73-33681 


lOISB TOLEHAICB 

Definitions and procedures for conputxng the 
effective perceived noise level for flyover 
aircraft noise. 

fSAE ABP 10711 A73-33015 

BOBDESTEDCTIVB TESTS 

Nondestructive inspection method for jet engine 
turbine blades. 

[ASME PAPER 73-GT-921 A73-33530 

iOHLIHEAB PILTBBS 

Nonlinear filter evaluation for estimating vehicle 
Dosition and velocity using satellites. 

^ A73-33410 


BOSE BBBBIS 

Bathe matical model for shinny auto-oscillations of 
aircraft lauding gear nose wheel with pneumatic 
tire under velocity changes 

A73-31044 


NOZZLE BFPICIBHCI 

Lift engine bleed flow management for a V/STOL 
fighter reaction control system. 

TASME PAPER 73-GT-70] A73-33521 

Performance of jet V/STOI tactical aircraft nozzles. 
fASME PAPER 73-GT-771 A73^33523 

nozzles ^ ^ 

Noise tests on large scale model of externally 
blown flap lift augmentation system using mixer 


nozzle 

f SASA-TN-D-72361 
aOCLEAB POTEHTIAL 

Nuclear power for air cushion vehicle 
[NASA-TH-X-682311 


H7 3-24059 
N7 3-24069 


NUCLEAR PONBB PLANTS 

Power plants, cost estimates, freighter missions, 
commercial feasibility and technology for 
nuclear air cushion vehicles 

A73-32194 

HUMSBICAL ANALYSIS 

Nonplanar wings in nonplanar ground effect. 

A73-31744 

German monograph - The flow around wings of 
arbitrary planfom in the case of supersonic 
flow - A computational method. 


NUHEBICAL INTEGRATION 

1 numerical integration method for the 
determination of flutter speeds. 

173-32163 

NUBEBICIL NEATHER FORECASTING 

Computer programs for ceiling and visibility 
forecasting using air terminal weather data 
fFAA-RD-73-131 N73-25677 


O 


OCEAN SURFACE 

Fog frequency and characteristics at the site of 
the proposed New Yorlc offshore airport, as 
compared with those at J. F. Kennedy 
International Airport - A preliminary report* 

A73-31546 


OIL EZPLORAIION 

Rotary wing aircraft ecological advantages in 
logging, off shore oil exploration and short 
haul passenger transport for airport size 
reduction 

A73-33105 


OMEGA BAYIGATIOB SYSTEM 

Effects of polar cap absorption events on 

performance of Omega navigation system operating 
in high latitudes 

r AD-7590091 N73-25718 

ONBOARD EQUIPMENT 

Aircraft onboard data link and Aerosat eguipaent 
integration, considering antenna, duplexer, 
amplifier and receiver systems 

A73-32428 

Onboard electronic equipment optimization and 
redundancy 

173-32460 

Hew structure of on-board microcomputers using 
large-scale integrated logic circuits 

173-32478 

System of recording based on partial on-board 
processing 

173-32494 


ONE DIMENSIONAL FLOW 

Generalized mathematical model for gas turbine 
dynamic behavior simulation based on one 
dimensional flow theory with functional 
integration for rotor speed time derivative 

A7 3-3 1629 


OPENINGS 

Effect of openings on stresses in rigid pavements, 

a7 3-3 1387 


OPERATIONAL PBOBLBHS 

Some remarks on operational problems associated 
with the introduction of automatic data 
processing into air traffic control, 

173-32447 

OF8BATIONS RESEARCH 

Proceedings of conference on operational problems 
of air traffic control beacon system 
f FAA-NA-72-80) S73-25702 

OPTICAL RADAR 

Optical radar evalnation of techniques for fog 
dissipation at airports 

rAD-7567671 N73-25682 

OPTIMIZATION 

Parameters of rational airfield pavement design 
system. 

[ASCB PREPRINT 17001 A73-313B6 

Onboard electronic equipment optimization and 
redundancy 

A73-32460 

ORGANIZATIONS 

History, evolution, and role of the Civil Aviation 
Secretariat General 

173-32554 
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0X16BB 


SVfiJBCtr INDEX 


OXYGEN 

Influettce of air orygen concentration on the 
therm ochemical stability of let fuels 

173-31833 

OXTGBN SDPFLI EODIPRENY 

Bussian booh on civil aviation aircraft and 
helicopter egaipmont covering navigation, 
antonatic control, electrical and oxygen systens 
and aircraft instruments 


OZONE 


173-31548 


Ngaerical atnospheric circulation nodel of SST 
effects on stratospheric ozone distribotion 
rilli PIPES 73-529] 173-33663 

Subsonic iet aircraft contribution to HOx in the 
stratospheric ozone layer - 1968 to 1990* 

[1111 PAPES 73-534] 173-33566 


P-1127 AIRCBIPI 

Plight testa to determine longitudinal aerodynamic 
parameters of P-1127 aircraft with vectored 
thrust control 

f NISA-TN-D-7296 1 S73- 24066 

PlNSl PLQTSBB 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

f ABC-B/a-3256] H73-24018 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

r IBC-R/H-3256 1 H73-24016 

FIBICHDTE lESCENI 

Dynamic parachute inflation model for 

dimensionless tine and naximun force predictions 
at high altitudes 

rilll PIPES 73-450] 173-31436 

Nortar design for parachute e;]ection and 
deploynent into airstream to decelerate 
spacecraft and aircraft pilot escape modules, 
estimating hardware weight and reaction load 
run PAPER 73-459] A73-31445 

Computerized six degree of freedom parachute 
deployment model for predicting entry 
vehicle-decelerator dynamic response to 
aerodynamic forces and physical property changes 
rAIll PAPER 73-460] A73-31446 

Performance/stability, of midair recovery system 
with tandem parachute configuration, discussing 
gliding and nonglldlng systems 

rilAA PAPER 73-461] A73-31447 

A parachute snatch force theory incorporating line 
disengagement impulses, 

fllAA PAPEB 73-464] 173-31450 

Development of a high-performance ringsaii 
parachute cluster, 

rilAA PIPEE 73-468] 173-31452 

Development of an improved nidair-retrieval 
parachute system for drone/EPV aircraft, 
rillA PAPER 73-469] A73-31453 

Several computerized techniques to aid in the 
design and optimization of parachute 
deceleration and aerial-delivery systems. 

73-488] A73-31470 

FABICHOTBS 

A model and calculation procedure for predicting 
parachute inflation. 

fllAA PAPER 73-453] 173-31439 

Parachute gore shape and flow yisualization during 
transient and steady-state conditions, 

CAIIA PIPER 73-474] A73-31458 

Relative merit of the disc-gap-band parachute 
applied to individual aircrew member escape, 

[1111 PAPEB 73-483] 173-31465 

Parachutes computer aided design and performance 
analysis system development and operation, 
presenting information storage and retrieval 
tasks mechanics 

tAIiJl PIPSB 73-1194] *73-31466 

SxnglG point emergency equipment divestment system 
for instantaneous parachute harness, lap belt 
and leq restraint release, describing 
pyrotechnic actuation system 

Design and performance of launcher illumination 
XM-183 flare package for parachutes 
[AD-757731] N73-24940 


Hind tunnel tests to determine inflation 

characteristics of solid, flat, circular model 
parachutes at subsonic speed and various 
geometric configurations 

f AD-759209] N73-25087 

PABALIEL PLOW 

Thin rectangular lifting wing investigation at 
small angle of attack in parallel flow based on 
Prandtl acceleration potential theory 

173-32126 

P1SSEN6E1 IIBCRAFT 

Skyjacking - Its domestic civil and criminal 
ramifications, 

^ ^ A73-33102 

Independently targeted short haul individual 
rotorcraft for air taxi service, considering 
traffic control system, market possibilities, 
environmental impact and projected jutilization 
„ 173-33186 

Fatigue tests on Comet aircraft pressure cabin to 
determine effects of pressure cycles on 
structural stability of cabin windows 
riRC-R/H-3248 ] B73-24017 

PASSBN6BBS 

Air-ground transportation interface at airports, 
examining baggage handling, ticketing, security 
procedures, rapid transit access, in-airport 
time and walking distances 

PlVBiMIS 

Parameters of rational airfield pavement design 
system. 

[iSCE PBEPBIRT 1700] A73-31386 

Effect of openings on stresses in rigid pavements, 

^ A73-31387 

Suhgrade strengthening of existing airfield runways. 

^ , 173-31388 

Technical studies and research on airport 
infrastructure 

173-32561 

Inspection of Hunter Arny Airfield, Savannah, 

Georgia to determine condition of runways 
r AD-757307] N73-242B5 

Development of procedures for repairing damaged 
runway pavements 

PAIIOMS'”®®®®’ 473-24286 

Large payload aircraft for Alaskan and Canadian 
gas-oil transportation, examining alternative 
pipeline economic factors and possible new North 
Canadian island fuel fields 

173-33183 

HB-57P aircraft with instrument package for 
nuclear test detection and upper atmosphere 
research, discussing range, altitude, speed, 
payload capacity and onboard equipment 
[AHA PAPES 73-510] A73-33548 

T-38 structural flight load data from Hilllans, 
Reese, and Hoody Air Force Bases, Jun. 1970 to 
Dec, 1971 

[AD-758891] N73- 25076 

PBRFOBATBD PLATBS 

Effectiveness and heat transfer with full-coverage 
film cooling, 

raSHE PAPER 73-GT-18] A73-33495 

PEHFOSBANCB 

P®^^otmance of airfield pavement construction 
joints under heavy aircraft loads 
[ FAA-SD-72-106 1 N7 3-25926 

PBBPORHANCB PHEDICTION 

Three hladed model rotor gust induced impulsive 
discrete noise characteristics prediction by 
point dipole and rotational noise theories for 
comparison with measurement 

173-32917 

Comparative analysis of turbine loss parameters, 

[aSKE PAPEB 73-GT-91] A73-33529 

Development and application of aircraft 

performance prediction methods for subsonic and 
supersonic transport and fighter aircraft 
r AGARD-LS-56 ] N73-24042 

Numerical nethods for deteraining range and radius 
of action performance of transport and combat 
4nd effects of various parameters on 
performance 

N73-24043 


I 
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SUBJECT IITDEX 


PITOT TUBES 


Bethoda for evaluatinq and predictinq airfield 
perfornance of turbolet and turbofan aircraft 
operating in con7entional and short takeoff modes 
’ H73-24044 

Development of methods for predictinq aircraft 
fllqht maneaver and climb performance to shov 
effects of excess power and load factor 

K7 3-24045 

Analysis of parameters affecting choice of engines 
for transport and combat aircraft daring design 
process 

N73-24048 

Development of compnter program for determining 
minimum time traiectory and comparison with 
gradient method of computation 

K73-24053 

Calculated performance map of high pressure ratio 
turbine designed for turbofan simulator 
rNlSA-TH-X-28221 W73- 25822 

PBBTOBHANCE TESTS 

Aircraft flight control head-up display system 
design, equipment installation particulars, 
performance teats and merits evaluation 

A73-32508 

Investigation of the aerodynamic performance of 
small axial turbines. 

[ASUS PAPEB 73-ST-31 A73-33401 

Experimental evaluation of the effects of a blunt 
leading edge on the performance of a transonic 
rotor. 

fASHE PAPEB 73-6T-60) A73-33515 

The role of testing in achieving aerospace systems 
effectiveness. 

A73-33605 

DC9-30 refrigeration system diagnosis by computer. 

A73- 33654 

Static and cruise tests on series of 13 ft 

diameter low disc loading rotors with various 
blade twists 

rNASA-CR-114625] B73- 24063 

Statistical performance test evaluation in 
aerodynamic development of Dart sailplane 
rCEAWFIELD-ABRO-163 N73-25059 

Design and performance of aircraft or spacecraft 
differential maneuvering simulator 
r RASA-TH-D-7304] H73-25259 

Performance data for single stage axial flow 
compressor with tandem airfoil hlading 
rEASA-CB-1211451 H73-25818 

PEBIODIC TABIATIOIS 

Dynamic gas temperature measurements in a gas 
turbine transition duct exit. 

[iSME PAPER 73-GT-7) A73-33485 

PBBT 

Application of program evaluation and review 
technique for planning and management of air 
transport operations 

r KA5A-TT-P-742 1 M73-25067 

EEBTUBBATIOE TBEOBl 

Transonic perturbation equation for studying 
steady compressible flow past lifting and 
nonlifting wings at high subsonic Hacb numbers 
r HASA-CH-22461 N73-24312 

PBASB LOCKED 8ISTEHS 

Design of avionics digital frequency synthesizer 
with four phase locked loops for aircraft 
communication and navigational aids 
r AD-7596991 W73-25238 

PHASED ABBATS 

Light air era ft- borne low cost phased array X band 
radar and display design requirements for 
weather detection and ground mapping 

A73-32451 

PBTSIOLOGtCIL TESTS 

Inflated air bag head restraints for prevention of 
brain iniuries due to whiplash acceleration 
during crash landings or e-jection 

A73-32654 


PILOT PE6F0BHAHCB 

Pilot-electronics-control surfaces as feedback 
loop for aircraft flight control, discussing 
instruments, pilot training and aircraft flying 


qualities 


A73- 32472 


Electronic integrated flight data displays for 
pilot workload reduction at takeoff, approach 
and landing, considering head-up and head-down 
and colored systems 

A73-32506 


7TOL and STOL prolects flight simulation trials 
for autostabilization, head-up displays and 
flight controls effectiveness in handling 
gualitles improvement and pilot workload reduction 

A73-33209 


PILOT TBAINIHG 

Training simulator for civil aviation schools 

A73-32511 

Flight simulation Symposium, 2nd, London, England, 
May 16, 17, 1973, Proceedings. 

A73-33201 

Specific Behavior Objective approach to airline 
flight simulation, featuring duplicate training 
elimination and education time reduction 

A7 3- 3 320 2 

Airline flight simulator programs for aircraft 
type conversion training, outlining flight 
instructor training, certification and 
instructional aids 

A73- 33203 

Airline flight simulation program, examining 
visual system capacity for replacement of 
in-flight training with pilot learning transfer 
estimation and simulation effectiveness appraisal 

A73-33204 

Flight simulation visual image innovations, 
including closed circuit television, motion 
pictures and computer generated imagery with 
wide angle presentation and day/night realizations 

A73-33205 

The simulator industry and its contribution to 
military training requirements, 

A73-33208 

Royal Aircraft Establishment Aerodynamics Flight 
Division flight simulators for ?/ST0L and 
helicopters, emphasizing handling, aircraft 
mathematical models and cockpit simulation 

A73- 33211 

BOAC computer aided flight simulators, detailing 
simulator systems history, Boeing 747 training 
adaptation, and simulation types 

A73-33212 

PIPE FLOB 

Identification and coding of fluid and electrical 
piping system functions* 

rSAE AIR 12731 A73-33019 

PZPBLIKBS 

Large payload aircraft for Alaskan and Canadian 
gas-oil transportation, examining alternative 
pipeline econonic factors and possible new North 
Canadian island fuel fields 

A73-33183 


PIPES (TUBBS) 

Potential of hot-isostatic pressing, hydrostatic 
extrusion and deformable die tube tapering 
processes to production of titanium tubes 
r AD-7595041 H73-25532 

PITCBIBG HOHEHTS 

Analysis of aerodynamic loading for synmetrically 
tapered wings describing simple harmonic 
pitching oscillations of low frequency jin 
supersonic flow 

r ARC-B/M-3298) N73-24019 

Wind tunnel measurements of direct pitching 

damping and stiffness derivatives for delta wing 
and swept wing planforms 

f ABC-R/B-34191 M 7 3-25009 

Supersonic wind tunnel tests to measure overall 
normal and side forces, rolling, pitching, and 
yawing moments on canard aircraft 
CABC-B/a- 32261 N73-25011 

aeasurement of pitching moment deriyatives using 
free oscillation technique on two dimensional 
airfoils of double wedge section and single 
wedge section 

t AKC-R/a-32341 N73-25025 

Development and characteristics of test equipment 
for measurement of direct pitching moment 
derivatives for two dimensional flow at subsonic 
and supersonic speeds 

rARC-R/M- 32571 N73-25027 

PITOT TUBES 

Maintenance of pitot-static systems of transport 
aircraft, 

tSAE AIB 975) A73-33014 
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PLASTIC AIBCBAFT STBDCXQHSS 


SDBJECI INDEX 


PLASTIC AIBCBAFT STfitKTOHES 

Liqhtnioq protection for boron and graphite 
reinforced plastic conposite aircraft 
structares^ discussing zonal design concept and 
channel internittent contact with protrusions on 
surface 

A73- 33034 

F-14 aircraft boron-epoxy and graphite-epoxy 
composite structure product ion protection 
against degradation by lightning discharges, 
discussing design, processing and tests 

A73-33035 

Glass fabric structnres, properties and designs of 
reinforced polyester and epoxy laminates for 
aerospace applications 

A73-33064 

High strength low density Byfil carbon fiber 
prepreg sheet properties and production for 
aircraft applications 

A73-33986 

PLASTIC COATINGS 

Elastomeric and cerauic coatings for aircraft and 
missile radones protection in subsonic and 
supersonic rain erosion environments 

173-33031 

PLUG NOZZLES 

Experimental cold flow evaluation of ram air 
cooled plug nozzle concept for afterburning 
turbolet engines in static altitude facility 
f NISA-TH-I-2811 1 N73-25823 

PLDSES 

lircraft exhaust plume dispersion and flight 
corridor concentration profiles in stratosphere 
as function of flight frequency and scale 
dependent diffusion 

TAIAA PIPER 73-532] A73-33565 

POINT SOtrUCES 

1 three-dimensional stratospheric point-source 
tracer experiment and its implications for 
dispersion of effluent fron a fleet of 
supersonic aircraft, 

f AIIA PAPEH 73-5281 A73-33562 

POLAB CAP ABSOBPTION 

Effects of polar cap absorption events on 

performance of Onega navigation system operating 
in high latitudes 

r AD-759009] S73-25718 

POPDLATZOI TBB06I 

Analysis of early failures in unegual size samples, 

A73-33622 

POSITION BSBOBS 

®ilt-table alignment for inertial-platform 
maintenance without a surveyed site. 

, . , , A73-31728 

Multiple path induced position errors in microwave 
landing systems, considering beating beam and 
Doppler systems based on time and frequency 
division multiplexing respectively 

A73-32471 

Position errors in airspeed calibration methods 
rHAL-TE-298] N73-24477 

F05ITI0N IHDICATOBS 

PBS-system for determination of position of flight 
inspection aircraft for control of Iis-and VOB 
facilities, 

173-32449 

nicrowave guidance system for aircraft landing, 
discussing civil and military reguirements, 
position measurement capability, shadowing in 
propagation, and ground reflection induced 
signal fading 

A73-32468 

POTENTIAL PLOW 

Pressure distribution on multicomponent airfoils 
in two dimensional incompressible potential 
flow, using Hartensen-Jacob vorticity 
distribution method to derive Fredholm type 
circulation equation 

A73-31637 

Computerized three dimensional calculations of 
hvpersustained aircraft in viscous potential 
flow in terms of boundary layers and wakes 

^ A73-32816 

A wake and an eddy in a rotating, radial-flow 
passage* I — Experimental observations, 

[ASHB PAPER 73-GT-57] A73-33512 


Plane unsteady irrotational flow of Ideal 

Incompressible fluid through turbomachlne stage 
due to interaction between stationary and moving 
grids 


A73-34015 

POTENTIAL THEOHI 

Thin rectangular lifting wing investigation at 
small angle of attack in parallel flow based on 
Prandtl acceleration potential theory 

A73-32126 

PONDER EBTAILDBGX 

Hot isostatic pressiug of titanium alloys for 
turbine engine components* 

riSEE PAPBB 73-GT-63] A73-33516 

PONBB SPECTRA 

Heasurenent of power spectra of waveforms derived 
from vibrating blades in axial compressor and 
application to determine damping factor of blades 
CAHC-H/H-32531 B73-24014 

Root mean square center of gravity accelerations 
and undercarriage forces for taxiing KC-135 
tanker aircraft 

rCHAHPIBLD-ABBO-15] H73-25060 

PREDICTION ANALYSIS TECHNIQUES 

Prediction and neasurenent of aircraft noise* 

A73-33133 

Development and application of aircraft 

performance prediction methods for subsonic and 
supersonic transport and fighter aircraft 
[ AGABD-LS-56 1 H73-24042 

PBBIHPHEGNATIOH 

High strength low density Hyfil carbon fiber 
prepreg sheet properties and production for 
aircraft applications 


PBESSOBB 


A73- 33986 


Wind tunnel tests to determine pressure 

distributions for four percent thick, circular 
arc, biconvex airfoil at transonic speeds 
r ARC-H/H-31801 B73-25002 

PIESSORB DISTBIBDTION 

Pressure distribution on multicomponent airfoils 
In two dimensional incompressible potential 
flow, using Hartensen-Jacob vorticity 
distribution method to derive Fredholm type 
circulation equation 


A73-31637 

Experinental results in the case of the NonweiXer 
wave-rider in the subsonic, transonic, and 
supersonic range 


A73-33265 

Lift and measurements in an aerofoil in unsteady 
flow* 


fASHE PAPEB 73-GT-41] A73-33503 

Pressure measurements on the rotating blades of an 
axial-flow compressor* 

fASHE PAPER 73-GT-79] A73-33S24 

Numerical analysis of pressure distribution in 
incompressible flow on two dimensional airfoils 
near ground 

r AHC-R/H-3238] N73-24000 

Analysis of pressure distribution and surface flow 
on half models of wings with carved tips and 60 
degree sweepback 

f ARC-R/B-3244 1 N73-24001 

Analysis of flow development over plane, half-wing 
with cropped-delta planform using surface 
pressure distributions and oil flow patterns 
with variations in incidence and Hach number 
r AfiC-R/n-3286] K73- 24008 

Calculation of spanwise loading on sweptback wings 
with trailing edge flaps using data obtained 
from electric tank tests 

[ ARC-R/M-3487] W73-25010 

Wind tunnel tests to determine pressure 

distribution on two dimensional airfoil with 
pylon mounted stores at subsonic speeds using 
P-4 aircraft model 

CAD-759582] N73-25053 

PBESSOBB EFFECTS 

Climate simulation via environmental test chambers 
examining mechanical, thermal and pressure 
effects to determine functional component 
suitability 


A73-33382 
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SUBJECT IBOBX 


B&DAB SQOIPHSIT 


PBBS5UBE GBIBIEITS 

D€TelopQoiit of formulas for calculatinq qradients 
aud ordinates of camber surfaces of sweptback 
¥inqs of arbitrary planform with subsonic 
Inadinq edqes and specified load distribution 
r ARC-R/h-3217 1 N73-2500I» 

PBESSDBE BIASUBBHBIITS 

Pressure aeasurements on the rotating blades of an 
axial-flow compressor, 

TASBE P&PBB 73-GT-79] 173-33524 

FBSSSUBE BEPUCTXOB 

Internal performance of mixed compression 

axisyiDDetric inlet model at Hach 0.8 to 2,65 
f HlSl-TN-D-73201 N73-25817 

FBSSSOfiXZBB CABINS 

Pressurized fuselage design studies for short haul 
transport aircraft, discussing sandwich 
structures and bonding techniques for 11 and Ti 
alloy construction naterials 

173-33069 

Fatigue tests on Comet aircraft pressure cabin to 
deternine effects of pressure cycles on 
structural stability of cabin windows 
riBC-B/B-32481 N73-24017 

PBINTODTS 

lutoaation of the print-out of strips of flight 
plans for air traffic control 

173-32441 

FBOOOCTIOI BHGIBBEBIHG 

Statistical performance test evaluation in 
aerodynamic developnent of Dart sailplane 
rCBlNP2ELD-lEfiO-16] H73-2S059 

PBOJSCT BAVAGBHBKT 

comparison of management, planning and control for 
Hinrod avionics system and hospital proiects 

B73-24971 

PBOJECT PLAHBIBG 

Design considerations for offshore airports, 

173-31527 

Denmark offshore airport projects progress reports 
covering historical background, present status, 
political efforts, legislation, market 
retention, access problem and technical design 
considerations 

173-31537 

Canadian government planning for second land based 
or offshore jet airport in Toronto area, 
considering environmental and community factors 

173-31545 

Comparison of management, planning and control for 
Nimrod avionics system and hospital projects 

H73-24971 


FBOJBCTZIBS 

Computer program for shock and blast loading 
characteristics high explosive projectile 
detonation in aircraft 

f ad-7590021 R73-25972 

FBOPULSZQH 5TSTBB COHFIGUBITIOHS 

Design considerations for supersonic V/STOL 
aircraft, 

riSHE PAPEB 73-GT-65] 173-33517 

v/STOl airframe/propulsion integration problem 
areas, 

[ISBE PAPER 73-GT-761 173-33522 

PROFULSIOtl SISTEB PBBFOBElRCfi 

High bypass fan engines for guiet propulsion and 
optimal aircraft performance in military and 
comnercial applications 

173-33190 

SISA research comnercial TTOL transport propulsion 
system specifications and components 
development, discussing lift fan propulsion 
method for aircraft attitude control 
flSBE PAPER 73-GT-24] 173-33498 

Comparative analysis of turbine loss parameters, 
flSHE PAPEB 73-GT-911 173-33529 

Development of two methods for optimizing design 
of subsonic, swept wing jet transport aircraft 

H73-24054 

PROPDLSITB BPFICIBHCI 

Investigation of the aerodynamic performance of 
small axial turbines, 

flSBE PAPEB 73-GT-31 173-33481 

PBOTBCTITB COATIHGS 

Sand erosion tests and protective coatings for 

aircraft jet and turbojet engines and helicopter 
compressor airfoils 

173-33029 


Elastomeric and ceramic coatings for aircraft and 
missile radones protection in subsonic and 
supersonic rain erosion environments 

173-33031 

POISE CODE HODULATIOB 

Pulse coded scanning beam microwave landing system 
technology assessment for civil aviation 
application, describing ground equipment and 
pro cedures 

173-32469 

POISE COB8UBICATIOB 

Digital transmission techniques for ITC satellite 
system, considering technical and economic 
aspects of various coding systems 

173-32427 

PIBOTBCHNICS 

Design and performance of launcher illumination 
XM-183 flare package for parachutes 
riD-757731 1 S73-24940 

Q 

QOAIITT COHTBOI 

Analysis of early failures in unequal size samples* 

173-33622 


R 


RADAR 

Freguency modulated radar systems for range 
finding, velocity neasuteaent, and altimeters 

K73-25162 


RADAR AHTEHRA5 

light aircraft-borne low cost phased array X band 
radar and display design requireaents for 
weather detection and ground mapping 

A73-32451 

RADAB APPROACH CONTROL 

The Corail radar - Automatic equipment for runway 
surveillance 

A73-32431 


BADIB BBACOHS 

FAA air traffic control systems projected 
improvenents , including microwave landing 
system, aeronautical satellites, electronic 
voice switching and discrete address radar beacon 

A73-33179 

Portable beacon test site for enroute radar 
coverage in airport vicinity 

[FAA-BD-73-49j H73-24266 

Discretely addressable radar beacon system with 
airborne transponders and ground-air-ground data 
link for air traffic control 

rFAA-RD-73-481 N73-25701 

Proceedings of conference on operational problens 
of air traffic control beacon system 
r;FAA-HA-72-801 H73-25702 

RADAR DATA 

Radar data digital relay from outlying stations to 
ITC centers for air traffic image integration, 
discussing computerized plotting and 
alpbanameric display technigues 

A73-32435 

ATC radar information processing systems 

optimization, discussing hard- and software 
selection criteria 

A73-32440 

ATC system with radar data processing, discussiug 
hardware and software organization, programmed 
logic integration possibilities and functional 
flexibility 

A73-32445 


RADAR EQOIPHEHT 

Vibration and shock qualification testing of an 
airborne early warning radar. 

A73-33137 

Airborne air to air and air to ground fire control 
radar systems for all-weather fighter aircraft, 
emphasizing cost effectiveness through 
modularity and commonality 

A73-34041 

Development and characteristics of air traffic 
control radar and associated signal and display 
processing equipment 

f FAA-RD-73-351 N7 3-25178 
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BAD&B IBIGSBY 


SUBJECT INDBX 


BBDBB IMAGEBT 

BaaioqgniQBjetric vectors superpositioo on ATC 
Doppler radar inage, noting direction finding 
display availability and echoee identification 

A73-32i*38 

Application of the yisaalization of radar 
iDfornatioD in television 

A73-32ft8a 

BADAB HAPS 

Light aircraft-borne low cost phased array X band 
radar and display design regnirements for 
weather detection and ground napping 

A73- 32451 

BADAB SCANNIHG 

Pulse coded scanning bean oicrowave landing system 
technology assessment for civil aviation 
application, describing ground egnipment and 
procedures 

A73-32469 

Analysis of data rate reguirenents for low 

visibility approach with scanning beam landing 
guidance system 

r AD-758786 3 H73-25719 

BABAB TBACKIBG 

Automatic radar terminal system /APTS/ for high 
density ATC centers, noting improved target 
identification and alphanumeric data display 

A73-31133 

Dse of associative processors for radar data 
processing in air traffic control systems* 

A73-32434 

The London Air Traffic Control Centre radar data 
processing system* 

A73-32485 

BADABSCOPES 

Automatic radar terminal system /ARTS/ for high 
density ATC centers, noting improved target 
identification and alphanumeric data display 

A73-31133 

BADIAI PLOB 

A wake and an eddy in a rotating, radial-flow 
passage* I - Experimental observations* 

[ASHE PAPEfi 73-GT-571 A73-33512 

BADIATIOS DISTBX6UTI0H 

Acoustic radiation from the end of a 

two-dimensional duct - Effects of uniform flow 
and duct lining* 

A73-32914 

BADIO ALTIBETEBS 

Study of the integrity of an eguipment - 

Application to radio altimeters for category III 
landing 

A73-32493 

RADIO COBHOBICATIOI 

VOLBBT transmission automation with the aid of the 
'DECLAM* system using a speech synthetizer 

A73-32429 

BADIO COHTBOI 

Hussian book - Badio devices for flight vehicle 
control systems* 

A73-32421 

BADIO DIBBCTIOH P2HDEBS 

Hadiogonioraetric vectors superposition on Arc 
Doppler radar image, noting direction finding ’ 
display availability and echoes identification 

A73-32438 

BADIO PBBODBBCIBS 

Computer program fox selection of radio 

frequencies used in ?0K, ILS, and Tacan/DME air 
navigation systems 

rPAA-BA-73-4] M73-25700 

BADIO FBEQQBBCT IITEBPSBEHCE 

Interference in digital voice data link between 
aircraft and ground traffic control 
II PAA— HD— 73— 63 3 N73— 24185 

BADIO HAVISATIOH 

Busslan book - Air navigation: Application of 

radio navigational aids and automated navigation 
complexes. 

. A73-31471 

Radro navigation and landing aid equipment for 
roaloE airports and airlines, noting simplified 
eguipment for minor airports 

A73-32559 


BADIO BBIAT STSTEHS 

Optimal digital modulation technlgues for 
aeronautical communications via satellite, 
considering air navigational systems for 
transoceanic flight 

A73-32480 

BADIO 2BAH8BIIIBBS 

Technologies applicable to the development of an 
onboard L-band transmitter 

A73-32481 

BADIOGOBIOBBTEBS 

Badlogoaiometric vectors superposition on ATC 
Doppler radar image, noting direction finding 
display availability and echoes identification 

A73-32438 

BADOME MATBSXALS 

Elastomeric and ceramic coatings for aircraft and 
missile radomes protection in subsonic and 
supersonic rain erosion environments 

A73-33031 

BAIB IHPACT DABAGB 

Elastomeric and ceramic coatings for aircraft and 
missile radomes protection in subsonic and 
supersonic rain erosion environments 

A73-33031 

BABDDtl VIBBATIOB 

A numerical integration method for the 
determination of flutter 'speeds* 

A73-32163 

BADGE BfiBOBS 

An analysis of helicopter rotor nodulation 
interference* 

A73-31731 

BAHGB PIHDEBS 

Freguency modulated radar systems for range 
finding, velocity measurement, and altimeters 

H73-25162 

BABGBP1IIDIB6 

Konlinear filter evaluation for estimating vehicle 
position and velocity using satellites. 

A73-33410 

BAPID TRANSIT SXSTBB5 

Air-ground transportation interface at airports, 
examining baggage handling, ticketing, security 
procedures, rapid transit access, in-airport 
time and walking distances 

A7 3-33 17 8 

BEACTIOB CONTROL 

Lift engine bleed flow management for a V/STOL 
fighter reaction control system. 

fASNE PAPER 73-GT-70] A73-33521 

BEAL TIDE OPEBATION 

Use of associative processors for radar data 
processing in air traffic control systems* 

A73-32434 

NADAP — Implementation of a large size real time 
data processing system* 

A73-32448 

Real time infornatian processing automated systems 
for ATC, considering reliability based on 
redundancy 

A73-32483 

BBCONHAISSAECB AIBCBAFT 

Experimental autostabilized tethered rotor 

platform for reconnaissance, communications and 
ECU, discussing control system effectiveness 
from flight test results 

A73-33736 

BECOBDIBG IHSTBGflBNTS 

ARINC-573 recording system - Application to 
maintenance 

A7 3- 3 2462 

System of recording based on partial on-board 
processing 

A73-32494 

RBC07EBI PABACHUTB3 

Performance /stability of midair recovery system 
with tandem parachute configuration, discussing 
gliding and nongliding systems 

fAlAA PAPES 73-4611 A73-31447 

Drone recovery surface Impact and midair 

techniques involving parachutes and/or hot-air 
balloons, considering TAIOS/Low Altitude 
Supersonic Target recovery capability 
FAIAA PAPEH 73-465] A73-31451 
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SDGJECT IHDEX 


BfiSCUE OPEB&TIOHS 


Aircraft recovery by inflatable *inq canopy with 
steel cable or fiber suspension lines, 
discussing aerodynamic characteristics, 
suspension system and centrifugal compressor 
performance 

UIAA PfiPEB 73-070 ] 173-31054 

An airdrop system for testing large parachutes for 
recovery of loads in excess of 50,000 lb. 

TAIAA paper 73-471} A73-31455 

A 14. 2-ft-Do variable-porosity conical ribbon 
chute for supersonic application. 

TAIAA PJPEB 73-472} A73-31456 

r/BP-101 ejection seat upgrade kit for performance 
improvement, discussing propulsion, trajectory 
control, snubber system and rapid recovery 
parachute opening 

A7 3- 32667 


fiBCTAEGUlAB HIB6S 

A theory for rectangular wings with small tip 
clearance in a channel, 

A73-31120 

Thin rectangular lifting wing investigation at 
snail angle of attack in parallel flow based on 
Prandtl acceleration potential theory 

173-32126 

Development of continual solution for stress 

distribution due to thermal stresses near roots 
of rectangular wings 

r AEC-R/B-32361 H73-24030 

Survey of aerodynamic derivative measurements for 
unswept rectangular wings and delta wings with 
emphasis on main surface pitching moment 
derivatives 

r ARC-B/H-3232 ] B73-25024 

BBDDlblHCy 

The safety, the reliability, and redundancy in the 
automatic flight control system of the A300-B 
Airbus 

A73-32P59 

Onboard electronic equipment optimization and 
redundancy 

173-32460 


BBDOBOAirT COHPOEEHTS 

Quad redundant fly by wire servocontrol system 
design and tests in V-Sc high speed jet 
aircraft, using fail/safe hydraulic actuators 

173-33080 


BEEFS 

Honolulu International Airport reef runway. 

A73-31538 


BEBH3BT VESICLES 

Computerized sir degree of freedon parachute 
deployment model for predicting entry 
vehicle-decelerator dynamic response to 
aerodynamic forces and physical property changes 
rilAA PAPER 73-4601 173-31446 

BEfBlfiEBlTIVG BACHI9BBY 

DC9-30 refrigeration system diagnosis by computer. 

173-33654 


BBGEHEEATIOV CEHGINEEBIBG) 

Low emissions combustion for the regenerative gas 
turbine, I - Theoretical and design 
considerations. 

flSHE PAPBB 73-GT-111 173-33489 

Low emissions combustion for the regenerative gas 

turbine. II - Experimental techniques, results, 

and assessment. 

(ASnB PAPEB 73-GT-12] 173-33490 

EBIITFOBCSD PLASTICS 

Lightning protection for boron and graphite 
reinforced plastic composite aircraft 
structures, discussing zonal design concept and 
channel intermittent contact with protrusions on 
surface 

173-33034 


F-14 aircraft boron-epoxy and graphite-epoxy 
composite structure production protection 
against degradation by lightning discharges, 
discussing design, processing and tests 

173-33035 

Glass fabric structures, properties and designs of 
reinforced polyester and epoxy laminates for 
aerospace applications 

A73- 33064 


High strength low density Hyfil carbon fiber 
prepreg sheet properties and production for 
aircraft applications 

A73-33986 


Boron composites - status in the USA, 


173-34042 


BEIBF0BCIH6 FIBSBS 

Lightning protection for boron and graphite fibers 
in epoxy resins for aircraft composite structures 

173-33032 


BBIIIBILITT AHILYSIS 

The safety, the reliability, and redundancy in the 
automatic flight control system of the A300-B 
Airbus 

173-32459 

Onboard electronic equipment optimization and 
redundancy 

173-32460 

Study of the integrity of an equipment - 

Application to radio altimeters for category III 
landing 

A73-32493 

Analysis of the reliability of airborne material 
in an airline company - Objectives and methods 

A7 3-32495 

Hydrofluidic component and system reliability* 

A73-33478 

A current turbine engine maintenance program and 
the experience and logic upon which it is based. 
TASMB PIPEB 73-GT-81 ] A73-33526 

Annual Reliability and Maintainability Symposium, 
Philadelphia, Pa., January 23-25, 1973, 
Proceedings. 

173-33601 

Integrated reliability and safety analysis of the 
DC-10 all-weather landing system. 

A73-33641 


Computer program for Equipment Improvement 
Becommendation /EIB/ evaluation relative to 
reliability, availability, inventory cost and 
total annual expenditure in Army engineering 
management decision making 

173-33653 

Analysis of coolant flow in transpiration-cooled 


vanes 

( BASl-TR-D-7341 ] B73-25966 

BBLIIBILITI EHGIHBBBIVG 

Real time information processing automated systems 
for ITC, considering reliability based on 
redundancy 

173-32483 

Limitations in the use of all-electric systems for 
vital application in civil aircraft. 

A7 3-3 2 4 92 

Annual Reliability and Maintainability Symposium, 
Philadelphia, Pa., January 23-25, 1973, 
Proceedings. 

173-33601 


BBROTE COBTBOL 

Development of an improved midair-retrieval 
parachute system for drone/RPV aircraft. 
rilAA PAPER 73-469} 173-31453 

in omnidirectional gliding ribbon parachute and 
control system. 

rillA PIPER 73-486} 173-31468 

Independently targeted short haul individual 
rotorcraft for air taxi service, considering 
traffic control system, market possibilities, 
environmeDtal impact and projected utilization 

173-33186 

Development and evaluation of display and control 
equipment for remotely piloted vehicles 
cad-757761} 173-24077 

REiOTB SBBSOBS 

A VOB sensor of advanced design - The Bendiz 
EVA-33A. 

173-32454 

An IIS sensor for fail operative automand systems 
- The Bendix B1A-32A. 

173-32461 

BEMOTELI PILOTED TBBICLBS 

Development and evaluation of display and control 
equipment for renotely piloted vehicles 
flD-757761} N73-24077 

Application of ground effect machine landing 

systems for recovery of remotely piloted vehicles 
r AD-758789} 573-24079 

BSSCDE OFBBATIOBS 

Performance/stabiLity of midair recovery system 
with tandem parachute configuration, discussing 
gliding and pongliding systems 

fAIAA PAPBB 73-461} A73-31447 
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&ESB1SCB AIECB&FT 


SUBJECT ISDBX 


Aircraft recovery by inflatable wing canopy with 
steel cable or fiber suspension lines* 
discussing aerodynaiiic characteristics* 
suspension system and centrifugal compressor 
performance 

TAIAA PAPEH 73-470] A73-314S4 

SurviTal and Flight Equipment Association* Annual 
SYmposinm, 10tb* Phoenix, Ariz, , October 2-5* 

1972* Proceedings. 

A73-32653 

Stowable deployable autogyro aircrew vehicle 
escape rotoseat /SAVEB/ conversion to flight 
vehicle for advanced escape rescue capability 
/AERCAB/ from hostile areas 


A73- 32674 

BBSBABCH AIBCBAPT 

NASA research commercial VTOL transport propulsion 
system specifications and components 
development, discussing lift fan propulsion 
method for aircraft attitude control 
fASME PAPER 73-GT-241 A73-33498 

Peasibillty of modifying supersonic drone 

configuration into remotely controlled research 
vehicle 

TNASA-CB- 11 23231 H73-24057 

BESEAfiCH AND DBTELOPMBNt 

The air traffic control R & D program of the 
Federal Aviation Administration. 


A73-32437 

Civil aviation research patterns, discussing 
effects of nonregular carrier competition and 
Boeing 747 introduction 


A73-32557 

BBSBABCB PBOJECTS 

Eeaearch ptoiects involving aerodynamics* 
aerodynamic heating, aerodynamic forces, 
airframes, structural analysis* and flnid 
mechanics - Vol. 1 


H73-23995 

Besearch prolects involving boundary layer flow* 
heat transfer during aerodynamic heating* 
atmospheric turbulence effects* and airframe 
structural analysis - Vol. 2 

N73-24011 

Besearch projects in theoretical and practical 
aerodynamics - Vol. 1 


H73-24999 

B6SOBAKT FBEgUBNClBS 

Resonance testa of delta wing aircraft model to 
determine effect of stiffness changes of wing 
spars on freguencies and modes of vibration 
r lEC-B/H-3268 1 N73-25031 

BBSOUBCE ALIOCllION 

Air Force increase Reliability of Operational 

Systems computer program and mathematical models 
for economic logistic resource allocations and 
cost effective system modification 




BBTAfiOEBS (DEVICES) 

UFSTABS - A single escape subsystem providing 
stabilization* retardation* and separation. 

A73-32668 

BETNOIDS NUEBEE 

Computational program for calculating the 
He-Dumber- dependent polar of a glider with 
arbitrary double trapezoidal wing 

A73-33024 

6BB0I0GT 

Anomalous rheological characteristics of 

high-i nternal— phase— ratio emulsions containing 
97 to 98 percent liquid fuel as dispersed phase 
r AD-758908] W73-24779 

RIBBON PABACBUTES 

Analysis of deployment and inflation of large 
ribbon parachutes. 

(AIAA PAPER 73-451] A73-31437 

A 14,2-ft-Do variable-porosity conical ribbon 
chute for supersonic application. 

TAIAA PAPER 73-472] A73-31456 

Drag and stability characteristics of high-speed 
parachutes in the transonic range. 

(AIAA PAPER 73-473] 173—31457 

An omnidirectional gliding ribbon parachute and 
control system. 

TAIAA PAPBB 73-486] A73-31460 

Several computerized techniques to aid in the 
design and optimization of parachute 
deceleration and aerial— delivery systems. 
fAIAA PAPER 73—486] A73— 31470 


BXOID ROTORS 

Design* development, and testing of inflexible 
blade, hlngeless rotor system with hydraulic 
rotor control system 

r AD-75851 4] N73-24081 

Numerical analysis of bending of rotating beans 
with application to linear flap-lag stability of 
hlngeless rotary wings using nonlinear equations 
r»ASA-T«-X-2770] N73-24897 

ROCKET CATAPULTS 

P/EF-101 election seat upgrade kit for performance 
improvement, discussing propulsion, tralectory 
control* snubber system and rapid recovery 
parachute opening 

A73-32667 

BOLLBB BEARINGS 

Optimum roller bearing design for use in heavy 
lift helicopter rotor transmission second stage 
planetary system 

r AD-755535] N73-2454Q 

BOLLING CONTACT LOADS 

Spherical debris - Its occurrence* formation and 
significance in rolling contact fatigue. 

A73-34029 

BOLLING HOBBNTS 

Roll coupling moment of deflected wing-body 
combination. 

173-31573 

Finite chord effects on vortex induced large 
aspect ratio wing loads* noting rolling moment 
magnitude overestimate from lifting line solution 

173-31670 

Heasureoents of roll damping derivative of three 
wing planforos using free light roll balance 
technique for Hach numbers from 0.7 to 1*4 
( ARC-E/n-3274] H73-24005 

Numerical analysis of aircraft rolling performance 
and effect of cross-coupling of lateral and 
longitudinal motions 

r AEC-R/fl-3349 ] H7 3-24010 

Supersonic wind tunnel tests to measure overall 
normal and side forces* rolling* pitching* and 
yawing moments on canard aircraft 
r ARC- R/»- 3226] H73-25011 

ROOT-HBAN-SQDABE BBRORS 

Root sean square center of gravity accelerations 
and undercarriage forces for taxiing KC-135 
tanker aircraft 

r CBANFIELD-AEBO-15 ] N73-25060 

EOTABI STABILITT 

Newkirk effect - Thermally induced dynamic 
instability of high-speed rotors. 

[ASHE PAPER 73-GT-26] A73-33499 

EOTABI WING AIECBAFT 

Rotary wing aircraft ecological advantages in 
logging, off shore oil exploration and short 
haul passenger transport for airport size 
reduction 

A73-33185 

Synthesis of hover autopilots for rotary wing VTOL 
aircraft 

r NASA-CR- 132053 J N73-24071 

BOTART BINGS 

An analysis of helicopter rotor modulation 
interference. 

A73-31731 

Some findings from a preliminary fatigue 

experiment with model light-alloy specimens 

A73-32191 

Three dimensional flow analysis for helicopter 
rotor aerodynamic design, considering Hach 
number* inclination* angle of attack, 
tralectory, Reynolds number and vortex shedding 

A73-32973 

Feasibility and cost effectiveness of expendable 
main rotor blades on OH-1 helicopter 
( AD-758464] N73-24078 

Design* development* and testing of inflexible 
blade, hingeless rotor system with hydraulic 
rotor control system 

r AD-75851 4] H73-24081 

Optiraua roller bearing design for use in heavy 
lift helicopter rotor transmission second stage 
planetary system 

r ad-755535] N73-24540 

Numerical analysis of bending of rotating beams 
with application to linear flap-lag stability of 
hingeless rotary wings using nonlinear equations 
r BASa-TM-X-2770] S73-24897 
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SUBJECT IBBEX 


S&FBTT aiEXGBEEHT 


Hesearch proiects in theoretical and practical 
aeroavnamics - Tol. 2 

N73-25020 

Developaept of method for calculatina spanwise 
loadinq on helicopter rotor blades in forward 
flight at various azimuth angles 

r ABC-H/fl-331 8 1 S73-25032 

Design studies and model test results of 
foldinq-proprotor aircraft concept 
r AD-7595341 N73-25086 

Aerodynamic characteristics and noise attenuation 
effects of leading edge serrations on rotary wings 
r AD-759028] H73-25O80 

BOIATING FLUIDS 

A wake and an eddy in a rotating^ radial-flow 
passage. I - Erperiroental ohservations. 
fASHE PAPER 73-GT-57] A73-33512 

SOTISIHG STALLS 

Conditions of rotating stall suppression in arral 
coapresEOES 

A73-33964 

BOTOB ABBODTHAHICS 

Three dimensional flow analysis for helicopter 
rotor aerodynamic design# considering Hach 
number, inclination, angle of attack, 
traiectory, Reynolds number and vortex shedding 

' A73-32973 

Static and cruise tests on series of 13 ft 

diameter low disc loading rotors with various 
blade twists 

r BASA-CR-1146251 K73-24063 

BOTOB BLADES 

Three bladed model rotor gust induced impulsive 
discrete noise characteristics prediction by 
point dipole and rotational noise theories for 
comparison with measurement 32917 

Effect of rotor design tip speed on aerodynamic 
performance of a model YTOL lift fan under 
static and crossflow conditions, 

FASBE PAPER 73-GT-21 A73-33480 

BOTOB BLADES (7CBB0EACBIIEBT1 

The use of a finite difference technique to^ 
predict cascade, stator, and rotor deviation 
angles and optimum angles of attack, 
fASMB PAPER 73-GT-101 A73-33488 

A contribution to the theoretical and experimental 
examination of the flow through plane supersonic 
deceleration cascades and supersonic compressor 
rotors. 

[ASHE PAPER 73-GT-17] A73- 33494 

Conditions of rotating stall suppression in axial 

co.pressors *73-3396, 

BOMB lin , ^ ^ 

Opstrean attenuation and quasi-steady rotor lift 
fluctuations in asymmetric flows in axial 
compressors, 

fASHE PAPER 73-GT-30] A73-33501 

EOtOB SPEED , , ^ w ^ 

Generalized mathematical model for gas turbine 
dynamic behavior simulation based on one 
dimensional flow theory with functional 
integration for rotor speed time derivative 

A73— 31629 

Bewkirk effect - Thermally induced dynamic 
instability of high-speed rotors. 

[ASHE PAPER 73-GT-26] A73-33499 

BOTOHCEAPT AIBCBAPT , , , 

Independently targeted short haul individual 

Eotorcraft for air taxi service, considering 
traffic control system, market possibilities, 
environmental impact and projected utilization 

A73-33186 

BOTOB 5 

Balancing equipment for jet engine components, 
compressors, and turbine - Rotating type for 
measuring unbalance in one or more than one 

transverse planes. oonnr* 

[SAE ARP 587A] A73-33013 

BOOSES ^ ^ . 

International regional rental system for air 

transportation ground installations and route 
services, discussing ICAO recommendations 

&7 3“ 32971 

HUHBAX AIIGllBBT 

An instrument approach system for Hong-Kong 

international airport. 173 . 32 , 6 a 


BOBEAt COHDITIOfS 

Fog frequency and characteristics at the site of 
the proposed Kew York offshore airport, as 
compared with those at J. F. Kennedy 
International Airport - A preliminary report. 

A73— 31 54o 

Technical studies and research on airport 

infrastructure A73-32561 

Development of procedures for repairing damaged 
runway pavements 

r ad-7568061 H73-24286 

BOEBAT LIGHTS . . , > ^ 

Operational considerations in the design of 

offshore nirports. ip-31532 

Airport lighting systems as visual landing aids, 
discussing runway disposition, brightness 
levels, beau orientation, visibility factors and 

fleshing lights *73-3297, 

BOHIhTS . 

Subgrade strengthening of existing airfield 

A7 3—31 388 

Honolulu International Airport reef runway. 

173-3 l53o 

Runway visual range equation derivation, taking 
into account background luminance, atmospheric 
absorption and illumination 173-32351 

Book - Aircraft noise: Selection of runway sites 
for Hapli.. Airport. *73-32,15 

The Corail radar - Automatic equipment for runway 
surreillaaoe *73-32,31 

Runway VHF localizer antenna array for Horwegian 
airports ILS, taking into account difficulties 

due to course bends and snow o-ihod 

A73— 3249 8 

Inspection of Hunter Army Airfield, Savannah, 

Georgia to determine condition of rnnways 
r AO-757387 J 873-2,285 

Analysis of dual lane runway operations at high 
density airport terminals using computerized 
simulation techniques 

[ATC-17] N73-25254 

Performance of airfield payement construction 
joints under heavy aircraft loads 
r T H73-25926 


S 

S-B DIAGBAHS 

Bing spar static and fatigue tests and S-H curve 
for lifetime measurement of root sections of 
small trainer and passenger aircraft 

a7 3-3 2 190 

SAFETY DEVICES 

Relative merit of the disc-gap-hand parachute 
applied to individual aircrew member escape* 

[AIAA PAPER 73-4831 A73-31465 

Aircraft in-flight visibility /conspicuity/ during 
daytime, discussing exterior paints, tapes and 
high intensity lighting effectiveness for midair 
collision avoidance 

A73-32661 

lightning protection for aircraft canopy, 

discussing simulation tests, safety margins, 
side puncture, corona streamering and pilot 
physiological reactions 

A73-33036 

Development of fibrous flame arrestor materials to 
provide explosion and fire protection for 
aircraft fuel tanks 

[AD-759193] K73-25090 

SIFBTT FACTOBS 

Composite material design criteria, discussing 
fatigue, stress concentration, safety factors, 
scaling effects and load characteristics 

A73-33028 

Integrated reliability and safety analysis of the 
DC- 10 all-weather landing system. 

A7 3-3 3 641 

SAFETY HAHAGEHEHT 

Operational considerations in the design of 
offshore airports. 

A73-31532 
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SIRDS 


SDBJBCT IFDEX 


The role of testinq Id achieving aerospace systens 
effect! veness« 

473-33605 

SABOS 

Sand erosion tests and protective coatings for 
aircraft jet and tgrbojet engines and helicopter 
conpressor airfoils 

A73-33029 

SATBILITB BBTIOBKS 

Operational utilization of an aeronautical 

satellite systen for air traffic control over 
the north Atlantic. 

473-32487 

SATBLIITE QBSBB?AtIO« 

nonlinear filter evalaation for estinating vehicle 
position and velocity using satellites, 

473-33410 

SATBILITB TBACKIB6 

FA4 air traffic control systems projected 
iDprovements, including nicrovave landing 
system^ aeronautical satellites, electronic 
voice switching and discrete address radar beacon 

473-33179 

SCALB HODBLS 

Experimental data processing systen for 

EOBOCOBTBOL scale model seniautooatic digital 
route control system for operational conditions 
siffiulat ion 

473-31132 

Erperrmental investigation and correlation of the 
ground impact acceleration characteristics of a 
full scale capsule and a 1/4 scale model 
aircraft emergency crew escape capsule system. 
r4IA4 P4PEB 73-480] 473-31463 

4erodynamic coefficients for calculating transport 
aircraft performance using wind tunnel and scale 
models 

N73-24046 

SCEBDUIIBG 

Charters, the new mode - Setting a new course for 
international air transportation. 

473-33101 

5BABCB BADAB 

Development and characteristics of air traffic 
control radar and associated signal and display 
processing eguipment 

r F44-BD-73-35 1 R73-25178 

SEAT BBLIS ^ 

Single point emergency eguipment divestment system 
for instantaneous parachute harness, lap belt 
and leg restraint release, describing 
pyrotechnic actuation systen 

SEIF ILlGiaENT 473-32666 

^ilt-table alignment for inertial-platforn 
maintenance without a surveyed site. 

SELF OSCItlATIOH A73-3172B 

hatbematical model for shimmy auto-oscillations of 
aircraft landing gear nose wheel with pneumatic 
tire under velocity changes' 

SEBICOBDOCTOBS (B4TBB1AL3) 31044 

fiesearch and development progress on electronic 
eguipment. integrated circuits, semiconductors, 
and digital computers 

r4D-75S180] R73-25251 

SEIIEMPIBICIL EQOATIOBS 

Banway visual range equation derivation, taking 
into account background luminance, atmospheric 
absorption and illumination 

SBPABATED FLOB 473-32351 

Separated flow past a slender delta wing at 
incidence. 

Gnsteady separated free jet flow of an ideal fluid 
past a wing 

S8BVICB LIFE 473-31155 

Concorde aircraft fuel system and component valves 
design for long term service reliability and 
ease of maintenance, discussing refueling, fuel 
jettisoning and feed controls 

473-32923 


SBfiVOCOHTBOL 

Quad redundant fly by wire servocontrol system 
design and tests in F-8C high speed jet 
aircraft, using fail/safe hydraulic actuators 

^ ^ , . A73-330BO 

Improved design of high-response slotted plate 
overboard bypass valve for supersonic inlets 
rHASl-TM-X-28121 S73-25097 

SH4BF LBADIHG EDGES 

Influence of weak viscous interaction on the drag 
of a wing profile 

473—3119*1 

SaOCK DISCOHTlHaiTI 

The transonic aerofoil problem with embedded shocks, 
^ 473-31122 

SHOCK TESTS 

Vibration and shock qualification testing of an 
airborne early warning radar. 

SHOCK HAVE PHOPAGATIOH 473-33137 

On the possibility of turbulent thickening of weak 

shock waves. 

473-32794 

SHOCK WAVES 

The transonic aerofoil problem with embedded shocks. 

T ^1 . . A73-31122 

influence of weak viscous interaction on the drag 
of a wing profile 

^ ^ , 473-31195 

Wind tannel tests to determine effects of leading 
edge modifications on flow and forces on 
untapered wing with 50 degree leading edge sweep 
and Hach numbers from 0.60 to 1.20 
r ARC- B/H- 3270] H73-24003 

Analysis of flow pattern on tapered, sweptback 
wing at Hach numbers between 0.6 and 1.6 and 12 
degree angle of incidence 

rAEC-R/H-327n N7 3-24004 

Analysis of flow development over plane, half-wing 
with cropped-delta planforn using surface 
pressure distributions and oil flow patterns 
with variations in incidence and Hach number 
r ARC-R/M-3286 ] H73-24008 

SHOHT HAUL AIBCBAFT 

Progress report on Tel Aviv offshore airport 
project. 

473-31544 

VPi 614 twin-jet short haul aircraft, discussing 
layout, auxiliary power supply systen for ground 
handling independence, surface movements 
maneuverability and low noise characteristics 

. 473-32365 

STOL operational impact on 4TC system support, 
considering short haul metropolitan and rural 
transportation modes, landing/takeoff facilities 
and all-weather operational reliability 

473-32547 

Pressurized fuselage design studies for short haul 
transport aircraft, discussing sandwich 
Structures and bonding techniques for 41 and Ti 
alloy construction materials 

. 473-33069 

Short haul aircraft design and marketing, 
examining competing modes, noise factors, 
airport traffic density patterns and aircraft 
types dependence on utilization 

473-33184 

Rotary wing aircraft ecological advantages in 
logging, off shore oil exploration and short 
haul passenger transport for airport size 
reduction 

, ^ 473-33185 

Independently targeted short haul individual 
rotorcraft for ait taxi service, considering 
traffic control system, market possibilities, 
environmental impact and projected utilization 

473-33186 

STOL short haul systen development, discussing 
airport congestion, operational costs and 
environmental considerations 

, 473-33192 

Short haul V/STOL air transportation social and 
economic aspects in comparison with ground 
transportation modes, emphasizing convenience 
and frequency of service 

^ . . 473-33193 

Characteristics of 3fak 40 aircraft and application 
for short haul service to isolated areas of ussB 
rN4S4-TT-F-14943] N73-25057 
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SOBJBCT I19DBI 


5LBNDBS BIHGS 


B73-25066 


A73-31389 


Effect of qnst loads on winq and T-tail 

airworthiness requirenents for short haul aircraft 
rPOK-K661 N73-25O50 

adhesive bondinq and structural inteqrity of short 
haul Pokker P-28 Pellovship aircraft 

S73-25061 

Characteristics of quiet turbofan short takeoff 
aircraft for short haul air transportation and 
analysis of economic and sociological factors 
affectinq operation Vol« ^ 

( HlSA-CH-im€l2 3 N73-25065 

Analysis of quiet turbofan short takeoff aircraft 
for short haul air transportation to show 
research and developnent requirements and 
advanced technology benefits - Vol, 2 
MiASA-CP- 11461 31 
SHOBt TAKEQFP AIBCBAPT 

STOL aircraft flight and landing area 
considerations* 
fASCB PBEPfilNT 1726 ]| 

French civil aviation inexpensive C band landing 
system with ILS angular coding and simplified 
onboard eguipncnt for STOL and Alpine airports 

A73-32467 

IIL-CO-SCAN landing system for STOL and heliports, 
comblninq localizer and glide control functions 
in 20 by 20 deq approach vindow 

A73-32470 

STOL operational impact on ATC system support, 
considering short haul metropolitan and rural 
transportation modes, landing/takeoff facilities 
and all-weather operational reliability 

A73-32547 

Critical study of the effects of gusts on an 
aircraft 

A73-32808 

Bind tunnel gust sinulation for STOL aircraft 

behavior during low velocity flight in turbulent 
atmosphere near ground 

A73-32813 

Aspects of investigating STOL noise using 
large-scale wind-tunnel models* 

A7 3- 331 70 

Canadian air transportation survey, outlining 
history of other modes, transportation 
inyestment trends, modal traffic distribution, 

STOL applications, airline social services and 

»73-33177 

STOL let aircraft with variable pitch fan, 

discussing engine handling, noise reduction and 

A73-33189 

STOL short haul system development, discussing 
airport congestion, operational costs and 
environ mental considerations 

A73-33192 

VTOL and STOL projects flight simulation trials 
for autostabilization, head-up displays and 
flight controls effectiveness in handling 
qualities improvement and pilot workload ^!^2**33209 

Developnent of stability augmentation systems for 
decoupling response of short takeoff and landing 
aircraft in longitudinal and lateral- directional 

flight nodes N73-24041 

Methods for evaluating and predicting airfield 
performance of turbojet and turbofan aircraft 
onerating in conventional and short takeoff modes 

H73-24044 

Analysis of manual control theory of vertical 
situation displays for short takeoff aircraft 
rHASA-CB-1ia620l H73-24061 

Characteristics of flight control system for 
approach flight path control of augnentor wing 
on powered-lift short takeoff aircraft 
configuration 

r KASA-CB-11**574 1 N73-24062 

Application of cold thrust augmentation technxgues 
for improved performance of short takeoff 
aircraft performance 

CAD-7582021 . K73-24073 

Two dimensional unsteady separation and stall 
phenomena over airfoils oscillating in pitch 
with application to short takeoff aircraft 
[10-758899] N73-24O80 


Development of air traffic control procedure to 
permit short takeoff aircraft landing along 
curved approach trajectory and analysis of data 
transmission reguitements N73-25055 

characteristics of Yak 40 aircraft and application 
for short haul service to isolated areas of DSSH 
fNASA-TT-F- 14943) N73-25057 

Development of simulation model and computer code 
for .evaluation of operation of short takeoff 
aircraft for commercial airline operations 
r NASA-CB-114631 1 N73-25062 

characteristics of quiet turbofan short takeoff 
aircraft for short haul air transportation and 
analysis of econouic and sociological factors 
affecting operation ¥ol, 1 

r KASA-CR-114612] H73-25065 

Analysis of quiet turbofan short takeoff aircraft 
for short haul air transportation to show 
research and development requirements and 
advanced technology benefits - vol* 2 
t NASA-CB- 1146131 S73-2 5066 

Design and development of STOL and V/STOL aircraft 
to show design requirements, performance 
characteristics, and air traffic control problems 

fPB-2171021 , K73-25085 

Direct side force control for STOL crosswind 
landings with analysis of manual and autonatic 
control modes 

r AD-759555] ^ . «73-25091 

Cockpit and control display design criteria for 
tactical STOL and V/STOL aircraft 

f AD-758787] . »7 3-25489 

Operational procedures and modes of experimental 
guidance system for short takeoff aircraft to 
provide arrival time control and automatic 
tracking 

f HASA-TM- 1-62233 ] N73-25710 

Mechanical cross coupling of 5T01 transport 
aircraft engines 

rCBANPIBLD-AEBO-14 1 M73-25819 

SI6HA1 PADIHG ^ 

Microwave guidance system for aircraft landing, 
discussing civil and military reguirements, 
position measurement capability, shadowing in 
propagation, and ground reflection induced 
signal fading 


SX6HAL FB0CBSSIH6 

A VOH sensor of advanced design - The Bendix 

373-32458 

SIGBAL BEFLECTIOM 

The multipath challenge for the microwave landing 

373-32503 

The MADGE system - Operational results and stretch 
potential* 

A73-32505 

SIGIAL TO HOISB BAIICS 

An analysis of helicopter rotor modulation 
interference* 

A73-31731 

SlfllLABlTY BUHBBBS 

The three-dimensional turbulent boundary layer - 
Theoretical and experimental analysis 

A73-32810 

SINGDLABITY (HATHBBATICS) 

Nonplanar wings in nonplanar ground effect* 

A73-31744 


SKIS FBICTIOH 

Calculation of two-dimensional turbulent skin 
friction under arbitrary compressible flow 
conditions 

r AD-7578721 M7 3-24329 

Flight tests of IB-70 aircraft to determine skin 
friction coefficients and boundary layer 
profiles at Bach numbers up to 2,5 
rNASA-TN-D-7220 1 H73-25276 

5LBBDBB BODIES 

Developnent of slender body theory for analyzing 
flow past thin, conically cambered, delta wing 
with exact boundary conditions 

r ARC-B/M-32491 N7 3-24002 

SLSHDBB VIHGS 

Separated flow past a slender delta wing at 
incidence* 

A73-31121 
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SLIDIHG FBICTIOH 


SUBJECT INDEX 


Application of modified slender wlnq theory to 
analyze aerodynamic characteristics of slender, 
lifting, vings with curved leading edges at 
supersonic speeds 

rftFC-H/H-32781 M73-24006 

Effect of iet stream blowing downwards from lower 
surface of slender delta wing to obtain lift 
augmentation for takeoff and landing 
r ftRC-R/H-3288 1 N73-24009 

Evaluation of doable integral equation for 
calculation of wave drag due to volume and 
aerodynamic lift of slender wings 

r ABC-B/H-3221 1 N73-25006 

Application of slender body theory for calculating 
minimum values of zero lift wave drag of slender 
wings with unswept trailing edge 

rpC-R/M-3222) N73-25007 

Design criteria for slender warped wings with 
gnswept trailing edge with zero load along 
leading edge and near planar vortex sheet at 
trailing edge for design lift coefficient 
r ARC-fi/fl-.3<l061 N73-25008 

SLIDING FRICTION 

Region of existence of frictional noise and 
experimental verifications 

SO»EISG A73-33215 

Electronic developments for performance gliding. III 

, , A73-33023 

Numerical analysis of ninimum flight time for sail 
plane performance while performing cross country 
flight 

rMB-681 K73-24055 

SOCIAL FACTORS 

Offshore airport planning, discussing selection 
economics from cost effective alternatives based 
on usage proyfection, community benefits and 
Intrinsic and social costs 

V A73-31531 

Offshore airport planning in Osaka-fiay, Japan - 
New Kansai International Airport, 

^ A73-31542 

Canadian government planning for second land based 
or offshore let airport in Toronto area, 
considering environmental and community factors 
, . . A73-315Q5 

Aircraft noise abatement technological and social 

aspects, considering aircraft design, airport 

pattern minimization and population removal 
„ ^ A73-32560 

Toronto airport relocation project, summarizing 
provincial government planning and decision 
making process, site choice and community 
resistance to airport 

<•1. X « . A73-33181 

Short haul V/STOL air transportation social and 
economic aspects in comparison with ground 
transportation modes, emphasizing convenience 
and frequency of service 

. A73-33193 

Some economic aspects of aviation safety, 

SOU HECHABICS A73-33648 

Performance of aircraft taxiing on dirt surfaces 
r AD-7565881 N73-25077 

SOIlfi BADIillOl ^ ' 

Environmental impact of increased Intensities of 
solar ultraviolet radiation resulting from 
operation of supersonic transport aircraft 
r PB-21 5524/0 1 N73-25079 

SOBIC BOOHS -JPW/9 

On the possibility of turbulent thickening of weak 
shock waves. 

^ . A73-3279M 

Concorde aircraft design, testing and projected 
environnental impact, discussing flight tests, 
sonic booms, atmospheric pollution, ATC problems 
and fueling 

. , A73-33182 

sonic boom minimization design for supersonic 
transport aircraft 

rNlSA-TH-D-7218 1 N73- 24065 

SOUND GENBHAIOHS ^ 

Acoustic generation and propagation in annular 
ducts of anal flow fans, discussing techniques 
ror in— duct fan noise nodal distribution 
measurement 

A73-32846 


SOUND LOCALIZATION 

Acoustic shielding baffle for determining jet 
noise source location 

rNASA-TN-D-7229 ] N73-25734 

SOUND PHBSSUBE 

Spectral moving frame Eepresentatioo of jet noise 
by far field acoustic pressure autocorrelation 
and density function 

A73-33681 

SOUND PROPAGATION 

The propagation and attenuation of sound in lined 
ducts containing uniform or *plug» flow, 

A73-33944 

SOUND TRAHSMISSION 

Acoustic radiation fron the end of a 

two-dimensional duct - Effects of uniform flow 
and duct lining, 

173-32914 

SPACE SHUTTLE OSBITEHS 

Wind tunnel tests to determine aerodynamic 
characteristics of delta wing space shuttle 
otbiter model at various angles of attack and 
sideslip 

f NASA-TB-X-2748TI N73-2ftO*iA 

SPACECRAFT 

Design and performance of aircraft or spacecraft 
differential maneuvering sinulator 
f NASA-TN-D-7304 ^ N7 3-25259 

SPACECRAFT COflflUHICATION 

An analysis of helicopter rotor modulation 
interference, 

. A73-31731 

Aircraft onboard data link and Aerosat equipment 
integration, considering antenna, duplexer, 
amplifier and receiver systems 

A73— 3 2428 

SPACECRAFT CONTROL 

Russian book - Radio devices for flight vehicle 
control systems, 

A73— 32421 

SPEED INDICATORS 

Baintenance of pitot-static systems of transport 
aircraft, 

A73-33014 

SPINE 

A method of determining spinal alignment and level 
of vertebral fracture during static evaluation 
of ejection seats. 

A73-32676 

STABILITY DERIVATIVES 

Analysis of aerodynamic loading for symmetrically 
tapered wings describing simple harmonic 
pitching oscillations of low frequency in 
supersonic flow 

C ARC-R/M-3298 ] N73-2401 9 

Bind tunnel tests to determine subsonic 

derivatives for oscillating H-wing plaoform 
f ARC-R/H-3214 3 N73-25022 

Survey of aerodynamic derivative measurements for 
unswept rectangular wings and delta wings with 
emphasis on main surface pitching moment 
derivatives 

r ARC-R/H-3232 1 N73-25024 

Beasurement of pitching moment derivatives using 
free oscillation technique on two dimensional 
®ttfoils of double wedge section and single 
wedge section 

rARC-H/H-3234] H73-2502S 

Development and characteristics of test equipment 
for Beasurement of direct pitching moment 
derivatives for two dimensional flow at subsonic 
and supersonic speeds 

r ARC-R/M-3257 3 N73-25027 

Design and characteristics of test eguipnent for 
measuring longitudinal oscillatory aerodynamic 
derivatives in high speed wind tunnel 
I ARC-R/M-3260 ] N7 3-25029 

STABILIZATION 

UPSTARS - A single escape subsystem providing 
stabilization, retardation, and separation, 

A73-32668 

ESCAPAC IE Stabilized ejection seat for Navy S-3A 
and Air Force A-9A aircraft, describing 
propulsion, stabilization, separation and 
lateral divergence subsystems 

A73-32669 
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SUBJECT IBDEX 


SXBDCTDB&L WEIGHT 


STA 6 ILIZEB 5 (FIUlP DIB&HICS) 

Static tests of reaesiqnefl graphite horizontal 
stabilizers 

r&D-75e7ia] N73-24611 

5T2IBLBSS STBBLS 

Feasibility and cost effectiveness of eipendable 
main rotor blades on UH-1 helicopter 
rAD-7584641 K73-24078 

STAHDABBS 

Identification and coding of fluid and electrical 
piping systen functions. 

rSAE Aig 12731 A 73-33019 

Standard indoor aethod of collection and 

presentation of the bare turboshaft engine noise 
data for use in helicopter installations* 
fSAE ARP 12791 A73- 33020 

HIL-STD-eiO uniform test methods for detemiDing 
ailitarv equipment environuental resistance, 
discussing inadequacies, misapplications and 
planned revision for inproveoent 

A 73- 33144 

STATIC PBESSDBB 

Maintenance of pitot-static systeins of transport 
aircraft* 

rSAE AIS 9751 A 73- 33014 

STATIC TESTS 

Wing spar static and fatigue tests and S-K curve 
for lifetime measurement of root sections of 
' small trainer and passenger aircraft 

A73- 32190 

Static tests of redesigned graphite horizontal 
stabilizers 

rAB-7587181 M73-24611 

STATISTICAL AHALTSIS 

Analysis of early failures in unequal size samples* 

A73-33622 

STATISTICAL COfiBBLATIOH 

Statistical correlation of gulls and USAF aircraft 
hazards 

r AD -7598241 N 73-25092 

STATOE BLADES 

The use of a finite difference techrigue to 
predict cascade, stator, and rotor deviation 
angles and optioun angles of attach* 

[ASHE PAPBB 73-GT-101 A73- 33488 

Transonic flow through a turbine stator treated as 
an azisyametric problem. 

TASHE PAPEfi 73-GT-51 ] A73-33510 

STBIH TOBBIWBS 

Gas turbine vibration limits - A fundamental view. 
fASHE PAPER 73-GT-481 &73-33509 

STIFPHBSS 

Wind tunnel measurements of direct pitching 

damping and stiffness derivatives for delta wing 
and swept wing planforms 

f ABC-B/M-3419 1 N73-25009 

STBATOSPBEBB 

A three-dimensional stratospheric point-source 
tracer experiment and its implications for 
dispersion of effluent from a fleet of 
supersonic aircraft. 

fAIia PAPEE 73-5281 A73-33562 

numerical atmospheric circulation model of SST 
effects on stratospheric ozone distribution 
[AIAA PAPER 73-529] . A73-33563 

Aircraft exhaust plume dispersion and flight 

corridor concentration profiles in stratosphere 
as function of flight frequency and scale 
dependent diffusion c 

TAIAA PAPER 73-532] A73-33565 

Subsonic jet aircraft contribution to SOi in the 
stratospheric ozone layer - 1960 to 1990* 

[AIAA PAPBB 73-5341 A73-33566 

A model for studying the effects of injecting 

contaminants into the stratosphere and mesosphere* 
[AIAA PAPER 73-539] A73-33569 

An initial estimate of aircraft emissions in the 
stratosphere in 1990. 

[AIAA PAPER 73-508] A73-34046 

STBBAB JUBCTIOMS (FLOIDS) ^ ^ 

Inviscid flow through a cascade of thick, cambered 
airfoils. II - Compressible flow* 

[ASHE PBPEB 73-GT-85] A73-33528 

STBBSS JPSICHOLOGY) 

Behavioral stress response related to passenger 
briefings and emergency warning systems on 
conmercial airlines, 

A7 3— 32ooQ 


STRESS AHILISIS 

Research projects in theoretical and practical 

aerodyna.ics - Vol. 1 ,73-24999 


STBBSS COHCEIITBATIOH 

Effect of openings on stresses in rigid pavements* 

A73— 31 387 

Composite material design criteria, discussing 
fatigue, stress concentration, safety factors, 
scaling effects and load characteristics 

A73-3302B 

STRaCTOBAL AHALISIS 

Humerical analysis of bending of rotating beams 
with application to linear flap- lag stability of 
hingeless rotary wings using nonlinear equations 
r NAS A-TH-X- 2770] H73-24897 

STBOCTURAL DESIGN 

Parameters of rational airfield pavement design 
system* 

[ASCB PREPfilNT 17001 A73-313B6 

A method for complex design of axial-flo* 
compressor stages at the mean streamline 

A73-32203 

Glass fabric structures, properties and designs of 
reinforced polyester and epoxy laminates for 
aerospace applications A73-33064 

Pressurized fuselage design studies for short haul 
transport aircraft, discussing sandwich, 
structures and bonding techniques for A1 and Ti 
alloy construction materials 

A73-33069 

Feasibility of modifying supersonic drone 

configuration into remotely controlled research 
vehicle 

rH*Sl-C8- 112323) 1173-24057 

STBWCTUBAL DBSIGH CRITERIA 

Composite material design criteria, discussing 
fatigue, stress concentration, safety factors, 
scaling effects and load characteristics 

A73-33028 

Design criteria and analysis procedures to 

minimize occurrence of major structural failures 
in airframes doe to undetected damage 
[AD-757870] N73-24074 

Optimization of mass distribution of solid beans 
and panels for structural design of airframes 
and panels 

[AD-7591691 R73-25054 

Adhesive bonding and structural integrity of short 
haul Fokker P-28 Fellowship aircraft 




STBOCTDBAL FAILURE 

Light aircraft vertical gust induced structural 
failures, analyzing 1960-71 accident reports for 
iniuries biomechanics and environmental conditions 

A73-32678 

STRUCTURAL BBLIABILITI 

Wing spar static and fatigue tests and 5-N curve 
for lifetime neasurenent of root sections of 
small trainer and passenger aircraft 

A73-32190 

STRDCTDBAL STABILITY 

Fatigue tests on Comet aircraft pressure cabin to 
determine effects of pressure cycles on 
structural stability of cabin windows 
rAEC-R/B-3248] R73-24017 

Low frequency structural response and damping 
characteristics of XB-70 aircraft during 
subsonic and supersonic flight 

r NASA-TN-D-7227 1 N73-24892 

Wind tunnel measurements of direct pitching 

damping and stiffness derivatives ' for delta wing 
and swept wing planforms 

f ABC-B/n-3419 1 N73-25009 

STBOCTOBAL VIBRATION 

Dynamic analysis procedure to locate vibration 
sources without simulated service tests, mapping 
structural surfaces at all frequencies via 
transfer function or mechanical impedance analysis 

A73-33098 

STBUCTDBAL WBIGBT 

Mortar design for parachute election and 
deployment into airatream to decelerate 
spacecraft and aircraft pilot escape modules, 
estimating hardware weight and reaction load 
[AIAA PAPER 73-4591 A73-31445 
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SUBSOHIC lIBCBAFT 


SOBJBCT IBDBZ 


SUBSONIC AlfiCBBBI! 

Book - Methods for estinatinq drag polara of 
subsonic airplanes, 

A73-33422 

Book -* Methods for estinatinq stability and 
control derivatives of conventional subsonic 
airplanes. 

A73-33423 

On the unsteady supersonic cascade vith a subsonic 
leadinq edge - An exact first order theory, ll, 
TASME PAPER 73-GT-16] A73-33493 

Subsonic jet aircraft contribution to »0x in the 
stratospheric ozone layer - 1968 to 1990, 
fAIAA PAPEB 73-5341 ‘ A73-33566 

NQoerical analysis of Dininuo flight tine for sail 
plane performance while performing cross country 
flight 

rHE-68] H73-24055 

SUBSOHIC FLOH 

An approximate method for the calculation of the 
velocities induced by a wing oscillating in 
subsonic flow 


A73-31905 

On the unsteady supersonic cascade vith a subsonic 
leading edge - An exact first order theory, 

TASHB PAPER 73-GT-15] A73-33492 

lime dependent flow field nodel for subsonic 
diffuser section of supersonic inlet 
r AD-758803] N73-25835 

SUBSOHIC SPBBD 

Experinental results in the case of the Honveiler 
wave-rider in the subsonic^ transonic, and 
supersonic range 

A73-33265 

Numerical analysis of minimum tine climbing 
procedure and minimuiB fuel climbing procedure 
for typical subsonic aircraft 


SUCTION 


H73-24052 


Three dimensional turbulent boundary layer of 
yawed wing snction surface in uniform flow, 
examining cross flow profile, velocity 
distribution and weighting functions 


A73-33267 


SOFEBCiyiTATING FLOW 

Unsteady separated free jet flow of an ideal fluid 
past a wing 


173-31155 

SUPEBCONDUCTING HAGIBTS 

Superconducting electromagnetic suspension and 
balance and supersonic wind tunnel facility for 
dynamic stability studies 

r BASl-CB-132255 ] H73-24271 

SUFBBHETEBODIHE BECBITEBS 

An ILS sensor for fail operative automand systems 
- The Bendix RIA-32A, 


A73-32461 

SUPBBSOllC AIBCBAFT 

Influence of air oxygen concentration on the 
themocheoical stability of -Jet fuels 

173-31833 

Design considerations for supersonic V/STOL 
aircraft. 

raSHE PAPER 73-GT-65] A73-33517 

Conceptual study of high performance V/STOL 
fighters, 

raSBE PAPER 73-GT-661 A73-33518 

local flow measurements at inlet spike tip of Mach 
3 supersonic cruise aircraft 

r NASA-TN-D-6987 1 N73-24037 

Automated design optimization of supersonic 

airplane wing structures under dynamic constraints 
f HlSA-CB-112319 ] N73-25063 

Development of techniques for real tine, on-line, 
optimum flight path conditions and ninimum time 
maneuvers for supersonic aircraft 
TAD-758799 1 K73-25083 

SOFBSSONIC AIBFOZLS 

The transonic aerofoil problem with embedded shocks, 

A73-31122 

SUPEBSOHIC COBBEBCIAL AIR TSANSPOBT 

Environmental impact of increased intensities of 
solar ultraviolet radiation resulting from 
operation of supersonic transport aircraft 
r PB-21 5524/0 1 N73-25079 


S0PBBSONZC COflPRESSORS 

1 contribution to the theoretical and experimental 
examination of the flow through, plane supersonic 
deceleration cascades and supersonic compressor 
rotors, 

[ASHE PAPER 73-GT-17] A73-33494 

Interface effects between a moving supersonic 
blade cascade and a downstream diffuser cascade, 
TASHB PAPER 73-GT-231 A73-33497 

SOPBSSOHIC FLON 

linear problem for delta and Y-shaped wings 

A73-31301 

German monograph - The flow around wings of 
arbitrary planform in the case of supersonic 
flow - A computational method, 

A73-325B1 

On the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory, 
r&SHE PAPER 73-GT-1S] A73-33492 

On the unsteady supersonic cascade with a subsonic 
leading edge - An exact first order theory, ii. 
fASBE PAPER 73-GT-16] A73-33493 

A contribution to the theoretical and experimental 
examination of the flow through plane supersonic 
deceleration cascades and supersonic compressor 
rotors, 

[ASME PAPER 73-GT-17J A73- 33494 

Analysis of aerodynamic loading for symmetrically 
tapered wings describing simple harmonic 
pitching oscillations of low frequency in 
supersonic flow 

riRC-R/M-3290 ] N73-24019 

Performance tests of terminal shock and restart 
control system of two dimensional twin-duct 
compression inlet 

[ NASA-TH-X-2818 1 N73-25824 

SUPEBSOHIC IHIBTS 

Inlet system design procedures and wind tunnel 
facility modifications allowing for verification 
on large scale models at Bach 4,5 

173-31743 

Improved design of high-response slotted plate 
overboard bypass valve for supersonic inlets 
rHlSA-TB-X-2812] H73-2S097 

SUPBBSOHIC SPEEDS 

Experimental results in the case of the Nonweiler 
wave-rider in the subsonic, trans^ lic, and 
supersonic range 

A7 3-3 3265 

Heasurement of aerodynamic beating on nose of 
Pairey Delta aircraft at 40,000 feet and Hach 
numbers to 1,65 during climb and level flight 
riRC-R/H-3280] H73-23996 

Application of modified slender wing theory to 
analyze aerodynamic characteristics of slender, 
lifting, wings with curved leading edges at 
supersonic speeds 

r ARC-H/H-3278] H73- 24006 

Numerical methods for determining effect of 

aerodynamic lag on bending response of aircraft 
wings at supersonic speeds 

rKAL-TH-36] K73-24056 

SUPEBSOHIC TRANSPORTS 

World air traffic patterns prelected to 1988, 
including present traffic features, supersonic 
transport utilization, ground transport 
aternatives, air freight and aircraft types 

A73-33180 

Numerical atmospheric circulation model of SST 
effects on stratospheric ozone distribution 
FAIAA PAPER 73-529] A73- 33563 

Preliminary estimates of the fate of SST exhaust 
materials using a coupled diff nsion/chemistry 
model, 

CAIAA PAPER 73-535] A73-33567 

Sonic boom minimization design for supersonic 
transport aircraft 

TNASA-TN-D-7218] N73- 24065 

Chemical kinetics and atmospheric dynamics data 
base for digital modeling of climatological 
aircraft exhaust effects 

T PB-214100/0 1 N73-25441 

SUPERSONIC WIND TUNNELS 

Superconducting electromagnetic suspension and 
balance and supersonic wind tunnel facility for 
dynamic stability studies 

fNASA-CR-132255] N73-24271 
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SUBJBCT IllDBX 


TAIL SDBFACES 


SOBF&CB FHOPBBTIES 

Effectiveness and heat transfer with full-coveraqe 
file cooling^ 

rASBE PAPER 73-GT-181 A73-33495 

Inspection of Hunter Arny Airfield, Savannah, 

Georgia to determine condition of rnnvays 
f AD-7573B7'! N73-24285 

Development of procedures for repairing damaged 
runway pavements 

rAD-7568061 N73-24206 

SURFACE TBMPBBATDRB 

Fog frequency and characteristics at the site of 
the proposed New York offshore airport, as 
coapared with those at J. F« Kennedy 
International Airport - A preliminary report. 

A73-31S46 

SDByBlILAIICS fiADAB 

The Corail radar - Automatic equipment for runway 
surveillance 

173-32431 

SOBVITAL BQUIPHBIS 

Survival aud Flight Eguipnent Association, Annual 
Symposium, 10th, Phoenix, Ariz., October 2-5, 

1972, Proceedings. 

A73-32653 

DC-10 aircraft slide/raft system for emergency 
personnel evacuation, discussing certification 
test program for performance, reliability, 
seaworthiness and compliance with regulations 

A73-32659 


SWEPT WINGS 

Analysis of aerodynamic loading for syometrically 
tapered wings describing simple harmonic 
pitching oscillations of low frequency in 
supersonic flow 

[AEC-R/H-32981 ^ M73-24019 

Development of two methods for optimizing design 
of subsonic, swept wing let transport aircraft 

N73-24054 


Wind tunnel measurements of direct pitching 

damping and stiffness derivatives for delta wing 
and swept wing planfoims 

[ AfiC-R/H-34191 N73-25009 

Bunerical analysis of incompressible laminar 
boundary layer on infinite swept wing with 
arbitrary velocity and suction distribution 
[ ABC-R/N-324n H73-25018 

Survey of aerodynamic derivative measurements for 
unswept rectangular wings and delta wings with 
emphasis on main surface pitching moment 
derivatives 

f ABC-B/H-3232} N73-25024 

SWBPTBACE BINGS 

Theoretical and experimental study of a swept-back 
wing at low velocity over a wide range of angles 
of attack 

A73-32814 


Analysis of pressure distribution and surface flow 
on half models of wings with curved tips and 60 


degree sweepback 

t ARC-B/H-3244] H73-24001 

Analysis of flow pattern on tapered, sweptback 
wing at Bach numbers between 0.6 and 1.6 and 12 
degree angle of incidence 

[ AEC-a/M-3271 1 N73-24004 

Wind tunnel tests to determine aerodynamic 

characteristics of model of sweptback wing with 
warp distribution to produce constant spanwise 

coefficient of lift 

[AEC-B/a-3385] N73-24007 

Calculation of spanwise loading on sweptback wings 
with trailing edge flaps using data obtained 
from electric tank tests 

[ AEC-R/N-3487 1 N73-25010 

SBITCHIHG CIBCUITS 

Ferrite component for waveguide commutator used as 
microwave switching element and modulator, 
noting application in navigation instruments and 


avionics 


A73-30995 


SINCBROHOUS SATBLLITBS 

Procedures and ground methods associated with the 
exploitation of a system of aeronautical 
satellites 


STSTEN EFFECTIVENESS 
The role of testing 
effectiveness. 


in achieving aerospace systems 

A73-33605 


STSTEB FAILURES 

Hydrofluidic component and system reliability. 

A73-33a78 

Gas turbine vibration limits - A fundamental view. 
fASHE PAPER 73-GT-48] A73-33509 

SYSTBBS ANALYSIS 

FAA communications system description for 1973 

f FAA-RD-73-361 N73-24186 

Systems analysis of civil airport surface traffic 
control 

[FAA-ED-08-1 1 N73-24655 

Computerized design of aircraft control 
optimization stabilization systems 
r NASl-CB-1330021 N73-25653 

SYSTEMS EIGINBEBIHG 

Parachutes computer aided design and performance 
analysis system development and operation, 
presenting information storage and retrieval 
tasks mechanics 

rilAA PAPER 73-4841 A? 3-31466 

Iniet system design procedures and wind tunnel 
facility modifications allowing for verification 
on large scale models at Bach 4.5 

A73-31743 

Self-reconfiguring computer complexes for A.T.C. 
Systems. 

A73-32439 

French VOB system with single type eguipment for 
operation on site at performance levels to meet 
ICAO standards, emphasizing antenna design 

173-32453 

Aircraft flight control head-up display system 
design, equipment installation particulars, 
perfornance tests and merits evaluation 

A73-32508 

Specific Behavior Oblective approach to airline 
flight simulation, featuring duplicate training 
elimination and education time reduction 

A73-33202 

Simulation in the design of automated air traffic 
control functions. 

A73-33419 

Systems design of facilities for studying flight 
problems of VTOL aircraft 

(NAL-TF-3061 N73-24263 

Optimum toller bearing design for use iu heavy 
lift helicopter rotor transmission second stage 
plaaetary system 

[AD-755535] N73-24540 

Design and performance of launcher illumination 
XH-163 flare package for parachutes 
riD-7577311 N73-24940 

Research projects in theoretical and practical 
aerodynamics - Vol. 1 

N73-24999 

■ Design and performance of aircraft or spacecraft 
differential maneuvering simulator 
[NASA-TK-D-73041 H73-25259 

SYSTEMS STABILITY 

Perfornance/stability of midair recovery system 
with tandem parachute configuration, discussing 
gliding and nonglidinq systems. 

[AIAA PAPER 73-4611 A73-31447 


T 


T TAIL SOBFACES 

Effect of gust loads on wing and T-tail 

airworthiness requirements for short haul aircraft 
[FOK-K661 N73-25058 

T-38 AIBCHAFT 

T-38 structural flight load data from Hilliams, 
Beese, and Moody Air Force Bases, Jun. 1970 to 
Dec. 1971 1 

[AD-758891] ’ N73-25076 

TACAN 

Feasibility of modifying Tacan/DHE system to 
broadcast digital data for area navigation 
[FAA-BD-73-2] N73-24656 

Computer program for selection of radio 

fregnencies used in VOB, ILS, and Tacan/DBE air 
navigation systems 

[FAA-NA-73-ai N73-25700 

TAIL SaBFACBS ^ 

Calculation of the characteristics of tail fins in 
the vortical field of a wing 

A73-32819 
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SAKSOfF 


SDBJBCT IHDBX 


t&KBOFf 

Methods for evaluatiaq and predicting airfield 
perfornance of torboiet and tnrbofan aircraft 
operating in conventional and short takeoff nodes 

1173 - 2^044 

Developnent of methods for presenting aircraft 
perfornance data and comparisoD of specific 
□ethods to show sources of discrepancies 

H73-24050 

Funerical analysis of aircraft takeoff perfornance 
based on phases of takeoff and forces exerted on 
aircraft as basis for aircraft design 

N73-24051 

Developnent of pertnrbatioD guidance systea for 
maintaining tilting rotor vertical takeoff 
aircraft on predetermined flight path during 
takeoff and landing 

rifASA-CR-132043] K73-24072 

TAIOS KISSIIB 

Drone recovery surface impact and midair 

technigues involving parachutes and/or hot-air 
balloons, considering TALOS/Lov Altitude 
Supersonic Target recovery capability 
[AIAA PflPBB 73-465] A73-31451 

TASDfiH BOTOl HBLICOPTBBS 

Development of method for calculating dowDvash 
interference and longitudinal stability of 
tandem rotor helicopter 

rXBC-fi/M-32231 H73- 24022 

TASKS (COUAIBBBS) 

Ship model basin for simulating aircraft vortex wake 
r AD-758893] N73-25291 

7AB13BT BBCOeHITIOIl 


Automatic radar terminal system /AETS/ for high 
density ATC centers, noting improved target 
identification and alphanumeric data display 

A73-31133 


SAXIIBG 


Boot mean sguare center of gravity accelerations 
and undercarriage forces for taxiing KC-135 
tanker aircraft 

rCEANPIElD-AERO-15] N73-25060 

Performance of aircraft taxiing on dirt surfaces 
r ID-756588] B73-25077 

TBCBN0L06ICAL F06ECASTIHG 

A technological development scenario for offshore 
jctports* 

173-31534 

Instrument- panel electronic display system 

A73-32510 

TECHBOIOGI AS5BSSHBHT 

Drone recovery surface impact and midair 

technigues involving parachutes and/or hot-air 
balloons, considering TALOS/Low Altitude 
Supersonic Target recovery capability 
rilAA PAPER 73-465] A73-31451 

International Conference on Offshore Airport 
Technology, 1st, Bethesda, Md, , April 29-Hay 2, 
1973, Proceedings- Volume 1* 

A73-31526 

Heavy marine structure engineering in offshore 
airport planning, discussing construction types 
and conditions, environmental factors, 
materials, methods and equipment 

A73-31533 

Netherlands international airport planning and 
site selection, discussing cost/benefit analysis 
experience from large coastal and offshore 
prelects 


A73-31535 

Denmark offshore airport prelects progress reports 
cover^g historical background, present status, 
political efforts, legislation, market 
retention, access prpblem and technical design 
considerations 


Offshore airport planning in Osaka-Bay, Japan - 
New Kansai International Airport, 

. A73-31542 

Jet norse suppression technology progress review, 
discussing Lightbill theory of aerodynamic 
noise, machinery noise and quiet aircraft future 
„ , A73-32186 

Power plants, cost estimates, freighter missions, 
commercial feasibility and technology for 
nuclear air cushion vehicles 

A73-32194 


Pulse coded scanning beam microwave landing system 
technology assessment for civil aviation 
application, describing ground equipment and 
procedures 

A73-32469 

Air traffic control technology progress review and 
future forecast, noting microelectronics and 
automation need in civil avionics 

A73-32479 

Aircraft flight control head-np display system 
design, equipment installation particulars, 
performance tests and merits evaluation 

A73-3250B 

Instrument- panel electronic display system 

A73-32510 

All-weather landing technology and economics, 
considering ground and airborne equipment and 
benefits and costs 

A73-32553 

Aircraft noise abatement technological and social 
aspects, considering aircraft design, airport 
noise pattern minimization and population removal 

A73- 32560 

Titanium casting technology applications to 
aircraft structures, considering flap tracks, 
brake torque tubes and arrestor hook mounting 
brackets 


A73-33071 

HIl-STD-810 uniform test methods for deterainipg 
military equipment environmental resistance, 
discussing inadequacies, misapplications and 
planned revision for improvement 


TBCBNOLOGI UTILIZATION 


A73-33144 


Technologies applicable to the development of an 
onboard L-band transmitter 


A73-32481 

Titanium casting technologv applications to 
aircraft structures, considering flap tracks, 
brake torque tubes and arrestor hook mountinq 
brackets 

A73-33071 

Technology developments effect on jet aircraft 
design, discussing flight controls, engine noise 
suppression, supercritical aerodynamics and 
composite structures 

A73-3318B 

TBLBCOHHUBICATION 

PAA coomudications system description for 1973 

fFAA-ED-73-36] H73-24186 

TELBvisiOB STSTBHS 

Application of the visualization of radar 
Information in television 

A73-32484 

TEHPBRATDBB 

Analysis of wing leading edge buckling due to 
aerodynamic beating to show effect of shear 
modulus of material and geometry of leading edge 
on buckling onset 

r ARC-R/M- 3197] N7 3-25000 

TBHPEEATUBB EPPECTS 

Climate simulation via environmental test chambers 
examining mechanical, thermal and pressure 
effects to determine functional component 

suitabilitv 

A73-33382 

Newkirk effect - Thermally induced dynamic 
instability of high-speed rotors, 

fASHE PAPER 73-GT-26] A73-33499 

Development of continual solution for stress 

distribution due to thermal stresses near roots 
of rectangular wings 

r AKC-B/M-3236] N73-24030 

TBHPBRATUBE RBASUBBHBNT 

Dynamic gas temperature measurements in a gas 
turbine transition duct exit, 

fASHE PAPER 73-GT-7] 173-33485 

neasnrement of aerodynamic heating on nose of 

Pairey Delta aircraft at 40,000 feet and Mach 

numbers to 1*65 during climb and level flight 
r ARC-R/M-3280 1 N73-23996 

TBaPBBATDfiS SEHSOfiS 

Fluidic control modules with temperature sensor 
and thrust reverser pneumatic actuator for 
aerospace system applications, investigating 
reliability test data 

A73-33477 


A-60 



SUBJECT I8DEK 


THfiUST 7ECT0fi COHTHOX 


tBBHISAL PACItITIBS 

Bnlti-purpose use potential of offshore airports. 

a73-31528 

Access requirenents for offshore airports. 

A73-31529 

Dallas/Port north airport layout and facilities# 
dcscritinq runway arranqement, passenqer# 
baqqaqe and carqo services# access roads and 
internal transportation systew 

A73-32362 

Airport planninq for 19B0s air traffic capacity 
requirenents, considering runways# aprons# ait 
traffic and ground moyeaents control# qroond 
access and terminal facilities 

A73-32363 

Boskilde airport for Copenhagen metropolitan area 
general aviation and domestic air traffic# 
describing runways# taxiways# drainage# terminal 
facilities# lighting and navigation aids 

A73-3236U 

The air traffic control BED program of the 
Federal Aviation Adninistratlon* 

A73-32437 

Air-ground transportation interface at airports# 
examining baggage handling# ticketing# security 
procedures# rapid transit access# In-airport 
time and walking distances 

A73-33178 

Development of air traffic control procedure to 
permit short takeoff aircraft landing along 
curved approach traiectory and analysis of data 
transuission requirements 

N73-25055 


Analysis of economics and finances of airport 
operations to determine procedures for improved 
nanaqement and operation 

fREPT-73-01210 1 K^-25253 

Analysis of dual lane runway operations at high 

density airport terminals using computerized 
simulation techniques 

fATC-171 N73-25254 

6EBTS 30 simulation model and data base for air 
carqo terminal 

r AD-7539251 873-25257 

Obiectivos# goals# and program structure of 
project to improve performance of air traffic 
and control and navigation facilities within 
national Airspace System 

rPAl-Er-21-2 1 N73-25703 

Analysis of control and display device testing for 
microwave landing system - Vol. 1 

[AD-758791 ] M73-25713 

Analysis of data rate requirements for low 

visibility approach with scanning beam landing 
guidance system 

rAD-7587861 H73-25719 

TBST CBARBBfiS ^ ^ 

Climate simulation via environmental test chambers 
examining mechanical# thermal and pressure 
effects to determine functional component 

suitabilitr i73-33392 


TEST EQDIPBBHT . 

HIL-STD-810 uniform test methods for deternxning 
military equipment environmental resistance# 
discussing inadequacies# misapplications and 
planned revision for improvement 33144 

Development and characteristics of test equipment 
for neasarenent of direct pitching moment 
derivatives for two dimensional flow at subsonic 
and supersonic speeds 

r AKC-B/H-3257 1 N73-25027 

Design and characteristics of test equipment for 
measuring longitudinal oscillatory aerodynamic 
derivatives in high speed wind tunnel 
r ABC-B/H-3260 1 H73-25029 

test facilities 

An airdrop system for testing large parachutes for 
recovery of loads in excess of 50# 000 lb. 

[AIAA PAPER 73-471) A73-31455 

Systems design of facilities for studying flight 
problems of VTOL aircraft 

[KAL-TR-306 1 H73- 24263 

Portable beacon test site for enroute radar 
coverage in airport vicinity 

rFAA-BD-73-49] H73-24266 


TBTBEBI8G 

Experimental autostabilized tethered rotor 

platform for reconnaissance# communications and 
BCH# discussing control system effectiveness 
from flight test results 


THBRBAL COHDIKTORS 

Installing the heater cable directly in the 
redesigned leading edge. 


A7 3- 32 924 


THBRBAL STRESSES 

Transient analysis of ceramic vanes for heavy duty 
gas turbines. 

[ASHE PAPER 73-GT-461 173-33507 

Development of continual solution for stress 

distribution due to thermal stresses near roots 
of rectangular wings 


r ARC-R/a-32361 


E73-24030 


Analysis of wing leading edge buckling due to 
aerodynamic heating to show effect of shear 
modulus of material and geometry of leading edge 
on buckling onset 

[ ARC- R/H- 31 9 7 1 873-25000 

THEBROCHEHICAL PEOPBBTIES 

Influence of air oxygen concentration on the 
thermochemical stability of let fuels 

A73-31833 


TBBRHODYHAllIC BFFICXBECY 

Comparative analysis of turbine loss parameters. 
[ASHE PAPER 73-GT-91] A73-33529 

TRIE iriBGS 

Sonplanar wings in nonplanar ground effect. 

A73-31744 

Thin rectangular lifting wing investigation at 
small angle of attack in parallel flow based on 
Prandtl acceleration potential theory 

A73-32126 

Calculation of flows past wings without thickness 
in the presence of developing vortex sheets 

A73-33963 

Development of slender body theory for analyzing 
flow past thin# conically cambered, delta wing 
with exact boundary conditions 

[ABC-B/H-3249 1 H73-2U002 

THREE DIHEESIOEAL BOUBDAET LATER 

The three-dimensional turbulent boundary layer - 
Theoretical and experimental analysis 

A73-3201O 

Three dimensional turbulent boundary layer of 
yawed wing suction surface in uniform flow, 
exaalaing cross flow profile# velocity 
distributioo and weighting functions 

A73-33267 


THREE DIHEHSIOIAL FLOB 

Computerized three dimensional calculations of 
hypersuatained aircraft in viscous potential 
flow in terms of boundary layers and wakes 

A73-32816 

Three dimensional flow analysis for helicopter 
rotor aerodynamic design# considering Mach 
number# inclination# angle of attack# 
traiectory# Reynolds number and vortex shedding 

A73-32973 

Analysis of Kutta-Joukowsky condition in three 
dimensional flow with application to vortex 
sheet attachment to wing surface 

[8ASA-TT-F-149181 873-24319 

THRUST AQ6HB8TATI08 

Aerodynamic rig and wind tunnel developments of 
compound ejector thrust augmenter for V/STOL 
aircraft with combined Coanda and center 
injection flows 

[ASHE PAPER 73-GT-67) A73-33519 

Application of cold thrust augmentation techniques 
for improved performance of short takeoff 
aircraft performance 

[AD-7582021 N? 3-24073 

TREDST CONTROL 

Fluidic control modules with temperature sensor 
and thrust reverser pneumatic actuator for 
aerospace system applications# Investigating 
reliability test data 

A73-33477 


TRROST TECTOB CONTROL 

Effect of jet stream blowing downwards from lower 
surface of slender delta wing to obtain lift 
augmentation for takeoff and landing 
[ ARC-fi/H-32881 N73-24009 


A-61 



Tilt EOTCB GSSBABCB ilBCBlfT PBOSBAH 


SUBJECT IBBBZ 


Plight tests to determine longitudinal aerodYoamic 
parameters of P-1127 aircraft with vectored 
thrust control 

rNASA-TM-D-72963 H73-2M066 

Hind tunnel tests to determine aerodynamic 
characteristics of vectored thrust V/STOl 
fighter aircraft in transition speed rang© 
rSASa-TN-D-71911 B73-25047 

TIIT BOTOB BE3EAHCB AlfiCBAPT PBOGfllB 

Pull scale hover test of 25-foot tilt rotor 

r BASA-CB-1146261 N73-25070 

TILTIBG EOTOBS 

Static and cruise tests on series of 13 ft 

diameter low disc loading rotors with various 
tlade twists 

rBASA-CB-m625] N73- 24063 

Development of perturbation guidance system for 
maintaining tilting rotor Yertical takeoff 
aircraft on predetermined flight path during 
takeoff and landing 

r KASA-CB-132043 3 N73-24072 

TIP SPEED 

Effect of rotor design tip speed on aerodynamic 
performance of a model YTOL lift fan under 
static and crossflow conditions* 

TASHB PAPER 73-GT-2] A73-33480 

TIBES 

Begion of existence of frictional noise and 
experimental verifications 


TXTAEIUM 


A73-33215 


Titanium casting technology applications to 
aircraft structures, considering flap tracks, 
brake torque tubes and arrestor hook mounting 
brackets 


A73-33071 

Potential of bot-isostatic pressing, hydrostatic 
extrusion and deformable die tube tapering 
processes to production of titanium tubes 
CAD-7595041 N73-25532 

TITABIUB AIIOI5 


Bot isostatic pressing of titanium 
turbine engine components. 
riSHE PAPER 73-GT-63] 

TBiCS 21.SHEBIS 


alloys for 

A73-33516 


Upper atmosphere pollution and near surface 

climate due to aerospace operations, discussing 
dvnamics and trace gas distribution 
CAIAA PAPER 73-4921 A73-33536 

TBACBSS 


A three-dimensional stratospheric point— source 
tracer experiment and its implications for 
dispersion of effluent from a fleet of 
supersonic aircraft. 

rilAA PAPER 73-52S] A73-33562 

TBAILIBG-BOGE FXAFS 

Calculation of spanwise loading on sveptback wings 
with trailing edge flaps using data obtained 
from electric tank tests 

f ABC-R/a-3407] B73-25010 

TB2IHIN6 AIBCBAFT 

Wind tunnel simulation of let exhaust in low speed 
testing of Franco-German Alpha-Jet trainer and 
fire support aircraft 


^ A73-32802 

The Simulator industry and its contribution to 
military training reguiremente. 

^ , A73- 33208 

Installation of electronic warfare training 
equipment in rear cockpit of CP- 100 aircraft 
with emphasis on human eugineerinq considerations 
rDCIEH-9041 K73-25071 

TBIZVIBG SIHUIATOBS 

Training simulator for civil aviation schools 
TB4JBCT0BIBS A73-32511 

Aerodvnamic forces and trajectories of external 
stores separated from P-4 aircraft 
[AD-757932] N73- 24993 

TBAJBCTOST ABAITSI8 

Development of computer program for determining 
roinrmua time trajectory and comparison with 
gradient method of computation 

TBIJBCTOBI COETBOl N73-24053 

Guidance of aircraft according to techniques of 
trajectory plotting with a clocl^ 

A73-324B9 


P/fiP-101 ejection seat upgrade kit for performance 
improvement, discussing propulsion, trajectory 
control, snubber system and rapid recovery 
parachute opening 


A73-32667 

TBAHSFEB FOHCTIOH5 

Dynamic analysis procedure to locate vibration 
sources without simulated service tests, napping 
structural surfaces at all frequencies via 
transfer function or mechanical impedance analysis 

A73-33098 

TBIHSFEE OF TEAIHIHG 

Airline flight simulation program, examining 
visual system capacity for replacement of 
In-flight training with pilot learning transfer 
estimation and simulation effectiveness appraisal 

A73-33204 

TBAHSIEHT RBSPOHSE 


Transient analysis of ceramic vanes for heavy duty 
gas turbines. 

[ASHE PAPER 73-GT-461 A73-33507 

TBABSIT TIHE 

Air-qround transportation interface at airports, 
examining baggage handling, ticketing, security 
procedures, rapid transit access, in-airport 
time and walking distances 


TBAHSBISSZOH 


A73-33178 


Optimum roller bearing design for use in heavy 
lift helicopter rotor transmission second stage 
planetary system 

f AD-755535 } N73-24540 

TEAMSOCEAHIC SYSTEHS 

Operational utilization of an aeronautical 
satellite system for air traffic control over 
the North Atlantic. 


A73-324B7 

TBAFSONIC COBPfiESSOBS 

Design and evaluation of multiple circular arc 
bladed, axial flow transonic compressor rotor 
[NASA-TB-X-26971 H73- 24033 

TBAN50H1C FLOB 

The transonic aerofoil problem with embedded shocks, 
« . ^ A73-31122 

Transonic flow through a turbine stator treated as 
an axisyametric problem. 

[ASHE PAPER 73-GT-511 A73-33510 

Numerical analysis of steady transonic flows over 
lifting configurations to show reduced lift in 
thickness-dominated regime 


N73-24302 

Transonic perturbation equation for studying 
steady ^mpressible flow past lifting and 
nonliftinq wings at high subsonic Mach numbers 
r NASA-CB-2246 ] N73-24312 

Nonlinear unsteady small-disturbance theory of 
inviscid transonic flows for oscillating 
aerodynamic configurations 

[ NASA-CS-2256] N73-25048 

TBAHSOBIC FLUTTEB 

Characteristics of single linear inertia exciter 
and multichannel recording equipment for flight 
flatter tests on Meteor aircraft 

[ ARC-R/K-3247 N73-25026 
Numerical analysis of wing bending, wing torsion, 
and aileron rotation at transonic speeds to 
determine effects on wing-aileron flutter 
rARC-R/H-32581 N73-25028 

THABSONIC SPEED 


Drag and stability characteristics of high-speed 
parachutes in the transonic range, 
fAIAA PAPER 73-4731 A73-31457 

Experimental results in the case of. the Nonweiler 
wave-rider in the subsonic, transonic, and 
supersonic range 


„ A73-33265 

Experimental evaluation of the effects of a blunt 
leading edge on the performance of a transonic 
rotor, 

[ASMS PAPEB 73-GT^60] A73-33515 

Wind tunnel tests to determine pressure 

distributions for four percent thick, circular 
arc, biconvex airfoil at transonic speeds 
f ABC- R/H- 3180 1 S73-2S002 

Bind tunnel tests to determine directional and 

longitudinal stability of Javelin aircraft model 
at transonic speeds 

[ ARC-H/M-3403 1 N73-25012 
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SUBJECT INDEX 


TDEBOJET ENGINES 


Analysis of effects of shock induced boundary 

layer separation in transonic fliqht and nethods 
for elioiDatinq or reducing effects 
rAfiC-H/H-3510 1 N73-25019 

optimuo design of wing-body conbinations for 
zero-lift drag rise at transonic speeds 
[ AEC-B/B-3279 1 H73-25043 

TBANSONIC RIND TUNNELS 

Modane-Aurieui transonic blowdown wind tunnel for 
two dinensional flow airfoil profile study 
[OSSBA-NT-2031 K73-24281 

TBAISFOBT AIBCBAFT 

Bussian book - Practical aetodynaaics of the An-24 
aircraft /2nd revised and enlarged edition/, 

A73-31547 


Maintenance of public transportation aircraft - 
Evolution of nethods 

173-32S56 

Haintenance of pitot-static systems of transport 
aircraft. 

rSAB ilS 9751 A73- 33014 

NASA research connercial VTOl transport propulsion 
systGB specifications and conponents 
developnent, discussing lift fan propulsion 
nethod for aircraft attitude control 
TASME PAPEB 73-GT-241 A73-33498 

Sind tunnel tests to determine effect of 

longitudinally oriented wing-noun ted pods on 
aerodynanic characteristics of V/STOL transport 
model in cruise flight mode 

[NlSA-TN-D-7199 ] N73- 24035 

Numerical nethods for determining range and radius 
of action performance of transport and combat 
aircraft and effects of various parameters on 
performance 

N73-24043 


Aerodynamic coefficients for calculating transport 
aircraft performance using wind tunnel aod scale 
models 


H73-24046 

Analysis of parameters affecting choice of engines 
for transport and combat aircraft during design 
process 

N73-24048 

Development of two methods for optimizing design 
of subsonic, swept wing let transport aircraft 


N73-24054 


Becbanical cross coupling of STOI transport 
aircraft engines 

[CRANFIEIb-AEfiO-14 ] S73-25819 

TBAPB2CIDAL RINGS 

Computational program for calculating the 
Fe-number-dependent polar of a glider with 
arbitrary double trapezoidal wing 

A73-33024 


TUBBINS BLADES 

Melding techniques for high strength superalloy 
turbine blades and vanes repair, discussing 
controlled preheating and cooling methods for 
crack prevention 

[ASHE PAPER 73-GT-441 A73-33505 

Transonic flow through a turbine stator treated as 
an axisynmetric problem, 

fASHB PAPEK 73-GT-51 1 A73-33510 

Turbulence downstream of stationary and rotating 
cascades. ^ 

fASME PAPEB 73-GT-801 A73-33525 

Nondestructive inspection method for let engine 


turbine blades, 

TASHB PAPEB 73-GT-921 A73^33530 

Measurement of power spectra of waveforms derived 
from vibrating blades in axial compressor and 
application to determine damping factor of blades 
rABC-B/«-32S3] H73-24014 

Calculation of aerodynamic forces of bending and 
torsional vibration on installed vibrating 
cascade blades 

r RBC-E/B- 32 54 1 N7 3-240 1 5 

Performance tests of negative hub readtion turbine 
with jet flap stator and iet flap rotor 
[ NASA-CB-2244 ] N73-24036 

TUBBINS EHGIBES 

Investigation of the aerodynanic performance of 
small axial turbines. 

fASME PAPEB 73-GT-3] A73-33461 

Hot isostatic pressing of titanium alloys for 
turbine engine components, ' 

[ASME PAPEB 73-GT-631 A73-33516 


A current turbine engine maintenance program and 
the experience and logic upon which it is based. 
rASBB’ PAPEB 73-GT-81] A73-33526 

Comparative analysis of turbine loss parameters, 
fASBB PAPEB 73-GT-911 A73-33529 

TUBBINES 

Analysis of coolant flow in transpiration-cooled 
vanes 

[ HASA-TN-D-7341 1 N73-2S966 

TUBBCCOBPfiESSOBS 

A method for complex design of axial-flow 
compressor stages at the mean streamline 

A73- 32203 

Acoustic generation and propagation in annular 
ducts of axial flow fans, discussing techniques 
for in-duct fan noise modal distribution 
measurement 

A73-32846 

Small turbomachinery compressor and fan 
aerodynamics. 

FASBE PAPEB 73-GT-6] A73-33484 

Interface effects between a moving supersonic 

blade cascade and a downstream diffuser cascade, 
fASME PAPEB 73-GT-231 A73-33497 

Upstream attenuation and guasi-steady rotor lift 
fluctuations in asymmetric flows in axial 


compressors, 

fASME PAPEB 73-GT-301 A73-33501 

Remanufacture of jet engine compressor components, 
fASME PAPEB 73-GT-431 A73-33504 

Experimental evaluation of the effects of a blunt 
leading edge on the performance of a transonic 
rotor, 

[ASME PAPER 73-GT-601 A73-33515 

Pressure measurements on the rotating blades of an 
axial-flow compressor, 

fASME PAPER 73-6T-79] A73-33524 

Conditions of rotating stall suppression in axial 
compressors 

A73-33964 

Measurement of power spectra of waveforms derived 
from vibrating blades in axial compressor and 
applicatioD to determine damping factor of blades 
fARC-H/B-32531 N7 3-24014 

Performance data for single stage axial flow 
compressor with tandem airfoil blading 
fNASA-CH- 121145] N73-25818 

TUBBOFAN AIBCBAFT 

STOI jet aircraft with variable pitch fan, 

discussing engine handling, noise reduction and 
efficiency 

A7 3-3 3 189 


TUHBOFAN ENGINBS 

Inlet duct sonic fatigue induced by the multiple 
pure tones of a high bypass ratio turbofan, 

A73-33141 

High bypass fan engines for quiet propulsion and 
optimal aircraft performance in military and 
commercial applications 

A73-33190 

Control of turbofan lift engines for VTOL aircraft, 
fASME PAPER 73-GT-2D] 173-33496 

Aerodynamic study of a turbine designed for a 
small low-cost turbofan engine, 

fASBE PAPER 73-GT-29] A73-33500 

High bypass ratio guiet turbofan engine for STOL 
aircraft, emphasizing noise reducing design 
based on low-speed variable pitch fan concept 

A73-34040 


TUBBOPIVS 

Small turbomachinery compressor and fan 
aerodynamics, 

fASME PAPEB 73-GT-61 A73-33484 

Calculated performance map of high pressure ratio 
turbine designed for tnrbofan simulator 
fHASA-TM-X-2822] N73-25822 

TURBOJET EHGIBES 

Sand erosion tests and protective coatings for 
aircraft jet and turbojet engines and helicopter 
compressor airfoils 

A73-33029 

Bemanufacture of jet engine compressor components, 
fASBE PAPER 73-GT-431 A73-33504 

Experimental cold flow evaluation of ram air 
cooled plug nozzle concept for afterburning 
turbojet engines in static altitude facility 
rNASA-TB-X-2811 ] N73-25823 
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TUBBOHACBIHBBX 


SUBJECT IHDEX 


Afterburner instability vortex shedding nodel for 
air breathing turbolet coasbustion 

[AD-758a901 N73-25834 

Tiae dependent flow field aodel for subsonic 
diffuser section, of supersonic inlet 
r AD-7588031 K73-2583S 

TUBBOHACHIEEBT 

Plane unsteady irrotational flov of ideal 

inconpressible fluid through turbomachine stage 
due to interaction between stationary and boying 
grids 

A73-34015 

Design and evaluation of multiple circular arc 
bladed, axial flow transonic conuressor rotor 
rHASA-TH-1-2697] R73-24033 

lOEBOSHBFTS 

Design, fabrication, and test of electronic engine 
control system for small turboshaft engines 
r AD-758173] M73- 24805 

TDBBDIBBCE EFFECTS 

On the possibility of turbulent thickening of weak 
shock waves* 


A73-32794 

Criteria regarding the predetermination of the 
laminar- turbulent boundary layer transition in 
the case of flows about body contours 

A73-33750 

Analysis of effects of shock induced boundary 

layer separation in transonic flight and methods 
for eliminating or reducing effects 
rilC-fi/B-3510] H73- 25019 

Effects of wing structural elasticity on 

accumulation of fatigue damage during aircraft 
flight in turbulence 

r AD-7596341 K73-25082 

TOBBOLSBT 60UBDABI LATEB 

Influence of weak viscous interaction on the drag 
of a wing profile 

A73-31195 

The three-diaensional turbulent boundary layer - 
Theoretical and experimental analysis 


A73-32810 

Three dimensional turbulent boundary layer of 
yawed wing suction surface in uniforn flov, 
examining cross flov profile, velocity 
distribution and weighting functions 

A73-33267 

Turbulence downstream of stationary and rotating 
cascades. 

fASHE PAPER 73-GT-801 A73-33525 

Calculation of two-dimensional turbulent skin 
friction under arbitrary compressible flow 
conditions 

r AD-757872] N73-24329 

TDBBOIEBT FLOB 

Criteria regarding the predetermination of the 
laminar-turbulent boundary layer transition in 
the case of flows about body contours 

A73-33750 

SDBBUIEHT JETS 


High frequency spectrum domain of turbulent ^et 
noise 


N73-24697 

TUBBIHG FllGHT 

Development of methods for predicting aircraft 
flight maneuver and climb performance to show 
effects of excess power and load factor 

E73-24045 

Development of technigues for real tine, on-line, 
optimum flight path conditions and nininum time 
maneuvers for supersonic aircraft 

r AD-758799] H73- 25083 

TBO OIHEHSIOBAL BODIES 

Heasurement of pitching moment derivatives using 
free oscillation technique on two dimensional 
airfoils of double wedge section and single 
wedge section 

r ABC-B/H-3234 1 N73- 25025 

fvo dieebsiobal flov 

Pressure distribution on multicomponent airfoils 
in two dimensional incompressible potential 
flow, using Hartensen- Jacob vorticity 
distribution method to derive Fredholm type 
circulation equation 

^ A73-31637 

Acoustic radiation fron the end of a 

two-dimensional duct - Effects of uniform flow 
and duct lining. 

A73-32914 


Plane unsteady irrotational flow of ideal 

inconpressible fluid through turbomachine stage 
due to interaction between stationary and moving 
grids 

173-34015 

Hodane-Avrieux transonic blowdown wind tunnel for 
two dimensional flow airfoil profile study 
ro BEE A- NT-20 3] N73-24281 

performance tests of terminal shock and restart 
control system of two dimensional twin-duct 
compression inlet 

rNlSA-TH-I-28181 N73-25824 

U 

D.S.S.B. 

Problens of air transport economics and efficiency 
of air transport utilization in DSSfi 
r NASA-TT-F-741 ] N7 3-250 69 

QB-1 HBIICOPTEB 

Feasibility and cost effectiveness of expendable 
main rotor blades on UH-1 helicopter 
r AD-758464] H73-24078 

DLTEABIGH FBSQOBNCIBS 

Technologies applicable to the development of an 
onboard L-band transmitter 

A73-32461 

Frequency hopping principle for precision L band 
DHE as complementary aid to microwave landing 
system 

A73-32490 

OLTB A VIOLET BADIATIOB 

Environmental impact of increased intensities of 
solar ultraviolet radiation resulting from 
operation of supersonic transport aircraft 
rPB-215524/0] N73-25079 

OLTBAVIOLBT SPECTBA 

Concentration of OH and NO in IJ93-GE-3 engine 
exhausts measured in situ by narrow-line OV 
absorption. 

(AIAA PAPER 73-506] A73-33546 

UNCAHBEBBD WIHGS 

Honplanar wings in nonplanar ground effect. 

A73-31744 

UBIFOBB FLOV 

Acoustic radiation from the end of a 

two-dimensional duct - Effects of uniform flow 
and duct lining. 

A73-32914 

The propagation and attenuation of sound in lined 
ducts containing uniform or <plug* flow* 

A73-33944 

DBSTBADT FLOB 

Lift and measurements in an aerofoil in unsteady 
flow. 

FASHE PAPER 73-GT-41] A73-33503 

Plane unsteady irrotational flow of ideal 

incompressible fluid through turbomachine stage 
due to interaction between stationary and moving 
grids 

A73-34015 

DHStEPT BUGS 

Bind tunnel tests to determine effect of 

interference on performance of full span jet 
flap mounted on trailing edge of high aspect 
ratio unswept wing 

r AfiC-B/a-3219] N73-25095 

QPPB5 ATHOSPBEBE 

Upper atmosphere pollution and neat surface 

climate due to aerospace operations, discussing 
dynamics and trace gas distribution 
FAIAA PAPER 73-492] A73-33536 

DBBAN DSVBLOFBENT 

London third airport planning, discussing site 
selection, large scale urbanization, land use 
and reclamation, operational aspects and 
environmental factors 

A73-31539 

OBBAN PLAENIIG, 

Toronto airport relocation proiect, summarizing 
> provincial government planning and decision 
making process, site choice and community 
resistance to airport 

A73-33181 
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SUBJECT INDEX 


VBP OHHIEINGB HA7IGATIOK 


7/STOL uses AFT 

Short haul V/STOL air transportatioD social and 
economic aspects in campaiisou with qronnd 
transportation nodes, euphasizina conTenience 
and frequency of service 

A73-33193 

Eoyal Aircraft Establishment Aerodynamics Fliqht 
Division fliqht siciulators for v/STOL and 
helicopters, emphasizinq handlinq, aircraft 
nathematical models and cockpit simulation 

A73-33211 

Desiqn considerations for supersonic V/STOL 
aircraft* 

FASHE PAFEB 73-GT-651 A73-33517 

Conceptual study of high performance 7/STOL 
fighters, 

FASBB PAPER 73-GT-66] A73-33518 

Aerodynamic riq and wind tunnel developments of 
compound elector thrust auqnenter for v/STOL 
aircraft with conbined Coanda and center 
inlection flows 

FASME PIPES 73-GT-67] A73-33519 

Lift engine bleed flow nanaqenent for a v/STOL 
fiqhter reaction control system, 

FASHE PAPER 73-GT-701 A73- 33521 

V/STOL airfranc/propulsion integration problem 
areas, 

FASHE PAPEfi 73-GT-76] A73-33522 

Performance of let V/STOl tactical aircraft nozzles, 
FASHE PAPEfi 73-GT-771 A73-33523 

find tunnel tests to determine effect of 

longitudinally oriented wing- mounted pods on 
aerodynanic characteristics of V/STOL transport 
model in cruise fliqht mode 

rEASA-TH-D-71991 H73- 24035 

Analysis of temperature and pressure parameters 
associated «ith recirculated engine exhaust from 
V/STOL aircraft enqines exhausting normal to 
ground 

rHASA-TT-F-14912] N73-24323 

Bind tunnel tests to determine aerodynamic 
characteristics of vectored thrust v/STOL 
fiqhter aircraft in transition speed range 
[SASA-T»-D-719n N73-25047 

Design and development of STOl and V/STOL aircraft 
to show desiqn requirements, performance 
characteristics, and air traffic control problems 
FPfl-2171021 E73-25085 

Design studies and model test results of 
folding-proprotor aircraft concept 
FAD-7595341 H73-25086 

Cockpit and control display design criteria for 
tactical STOL and V/STOi aircraft 
fad-7587871 M73-25489 

VALVES 

Improved desiqn of high- response slotted plate 
overboard bypass valve for supersonic inlets 
r NASA-TH-X-2812 ] N73-25097 

VASES 

Analysis of coolant flow in transpiration-cooled 
vanes 

F HASA-TN-I>-7341 1 N73-25966 

VAfilABLE PITCH PBOPBU.BBS 

STOL jet aircraft with variable pitch fan, 

discussing engine handling, noise reduction and 
efficiency 

A7 3- 33 189 

VARIABLE SHEEP HIBGS 

Hind tunnel tests to determine subsonic 

derivatives for oscillating H-wing planform 
r IEC-R/B-3214 1 B73-25022 

VABIOHBTBBS ^ 

Electronic developments for performance gliding. III 

A73-33023 

VELOCITT DISTBIBDTIOI 

The three-dimensional turbulent boundary layer - 
Theoretical and experimental analysis 

A73-32810 

Three dimensional turbulent boundary layer of 
yawed wing suction surface in uniform flow, 
examining cross flow profile, velocity 
distribution and weighting functions 

A73-33267 

Transonic flow through a turbine stator treated as 
an axisymmetric problem, 

FASHE PAPEfi 73-GT-51) A73-33510 


Turbulence downstream of stationary and rotating 
cascades, 

FASHE PAPBH 73-GT-801 A73-33525 

Development of numerical procedures for 

determining velocity potential on triangular 
wing oscillating harmonically in supersonic flow 
FARC-R/M-32291 , N73-25023 

Actuator disk approximation for calculating 

lifting rotor velocity distribution in forward 

fFFA-1231 H73-25051 

VELOCITI MBA5DHEHENT , 

Soulinear filter evaluation for estimating vehicle 
position and velocity using satellites, 

A73-33410 

Frequency modulated radar systems for range 
finding, velocity measurement, and altimeters 

E73-25162 


VEBTILITIOH 

Preventing the shut-off punkah louvre from iammng, 

A73-32925 


VERBAL COHHDHICATIOH 

VOLBET transmission automation with the aid of the 
<DECLAH< system using a speech synthetizer 

A73-32429 

VERTEBRAE 

A method of determining spinal alignment and level 
of vertebral fracture during static evaluation 
of ejection seats, 

A73-32676 


VERTICAL TAKEOFF AIRCRAFT 

VTOL and STOL projects flight simulation trials 
for autostabilization, head-up displays and 
fliqht controls effectiveness in handling 
qualities improyement and pilot workload reduction 

A73-33209 

A fliqht research program to define VTOL visual 
simulator requirements, 

A73-33210 

Effect of rotor desiqn tip speed on aerodynamic 
performance of a model VTOL lift fan under 
static and crossflow conditions, 

FASKE PAPER 73-GT-2] A73-3348Q 

Control of turbofan lift enqines for VTOL aircraft, 
FASHE PAPER 73-GT-201 A73-33496 

NASA research commercial VTOL transport propulsion 
system specifications and components 
development, discussing lift fan propulsion 
method for aircraft attitude control 
FASHE PAPER 73-6T-241 A73-33498 

Plight tests to determine longitudinal aerodynamic 
parameters of P-1127 aircraft with vectored 
thrust control 

f NASA-TH-D-72961 N73-24066 

synthesis of hover autopilots for rotary wing VTOL 
aircraft 

fNASA-CB-l 320531 E73-24071 

Development of perturbation guidance system for 
uaintaining tilting rotor vertical takeoff 
aircraft on predetermined flight path during 
takeoff and landing 

rHASA-CR-1320431 N73-24072 

Systems design of facilities for studying flight 
problems of VTOL aircraft 

FHAL-TR-3061 N73-24263 

Development of inertial smoothing system for 
control and display applications for VTOL 
aircraft automatic instrument approach and 
landing operations 

F NASA-TN-D-7271 1 N73-24653 

VBF OHRIBAHGB NAVIGATION 

PRS-system for determination of position of flight 
inspection aircraft for control of ILS-and VOR 
facilities, 

A73-32449 

Doppler VOR equipment, economics, blending 

function and antenna system, discussing ground 
neasurenent and monitoring, sideband generation 
and reference modulation 

A73-32452 

French VOB system with single type equipment for 
operation on site at performance levels to meet 
ICAO standards, emphasizing antenna desiqn 

A73-32453 

A VOR sensor of advanced design - The Bendix 
RVA-33A, 

A73-32454 
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TI6S&TI0H DAJiPIlfG 


S OBJECT IFDE2 


Doppler VOF area navigation operational 
principles, eDphasizinq bearing accuracy 
inproveaeiit compared to conventional VOK systems 

A73-32nS6 

Computer program for selection of radio 

fregacncies used in VOB, ILS, and Tacan/DHE air 
navigation systems 

r PAA-Nfi“73-*t 1 N73-25700 

VXB6AT10B DAHPING 

lotf frequency structural response and damping 
characteristics of XB-70 aircraft during 
subsonic and supersonic flight 

tNASA-TN-D-7227] S73-24892 

Boot mean square center of gravity accelerations 
and undercarriage forces for taxiing KC-135 
tanker aircraft 

rCHANfIBLD-AEBO-15] H73-25060 

¥I6SAfI0BI EFFECTS 

Gas turbine vibration limits - ft fundamental view, 
fftSHE PftPEF 73-GT-461 173-33509 

Heasurement of power spectra of waveforms derived 
from vibrating blades in axial compressor and 
application to determine danping factor of blades 
r lBC-B/H-3253 1 N73-24014 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

r ABC-R/K-32561 S73-24018 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

rftRC-B/a-32561 H73-24018 

Analysis of interaction characteristics of 

harmonic forcing excitation and aircraft panel 
flutter 

[AD-7582643 »73- 24075 

VXBBATIOB HEASOBBHEEI 

Region of existence of frictional noise and 
experimental verifications 


A73-33215 

Calculation of aerodynamic forces of bending and 
torsional vibration on installed vibrating 
cascade blades 

r ARC-R/H-3254 3 H73- 24015 

yiBBATXOR BODE 

Newkirk effect - Thermally induced dynamic 
instability of high-speed rotors, 
fftSME PAPES 73-GT-26] A73-33499 

Resonance tests of delta wing aircraft model to 
determine effect of stiffness changes of wing 
spars on freguencies and modes of vibration 
r ARC-B/H-3268 1 N73-25031 

TIEBATION SIBOLAIOBS 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

r ARC-R/H-3256 ] N73-24018 

Development of methods for approximating aircraft 
with asymmetric elevator control to calculate 
flutter characteristics 

r ARC-B/fl-3256 ] N73-24C18 

yiBHATIOB TESTS 

Vibration and shock gualif ication testing of an 
airborne early warning radar. 


VIDEO DATA 

Design and performance of 
transmission system for 
rftD-7591843 
VZSCOOS DBAG 


A73-33137 

C band airborne data 
aerial reconnaissance 

N73-25194 


Influence of weak viscous interaction on the drag 
of a wing profile 


VISCOUS PLOXDS A73-31195 

Computerized three dimensional calculations of 
hypersustained aircraft in viscous potential 
flow in terms of boundary layers and wakes 

VISIBIIITI A73-32816 

Runway visual range equation deriyation, taking 
into account background iuminance, atmospheric 
absorption and illumination 


Aircraft in-flight visibility /conspicuity/ during 
daytime, discussing exterior paints, tapes and 

lighting effectiveness for midair 
collislcn avoidance 


A73-32661 


VISUAL AIDS 

Flight Simulation Symposium, 2nd, London, England, 
May 16, 17, 1973, Proceedings, 

A73-332D1 

Airline flight simulation program, examining 
visual system capacity for replacement of 
in-flight training with pilot learning transfer 
estimation and simulation effectiveness appraisal 

ft73-33204 

The simulator industry and its contribution to 
military training reguirements, 

A73-33208 

VISUAL COHTBOI 

Airport lighting systeas as visual landing aids, 
discussing runway disposition, brightness 
levels, beam orientation, visibility factors and 
flashing lights 

A73-32974 

VISUAL FLIGHT 

A flight research program to define VTOL visual 
simulator reguirements, 

A73-33210 

VOICE COMMDHICATION 

PAA air traffic control systems prolected 
iaprovements, including microwave landing 
system, aeronautical satellites, electronic 
voice switching and discrete address radar beacon 

A73-33179 

VOICE DATA PBOCBSSIHG 

Interference in digital voice data link between 
aircraft and ground traffic control 
f FAA-BD-73-63 1 R73-24185 

VOLATILITY 

JPB and JP4 aircraft fuel fire and explosion 
susceptibility from gunfire hits, discussing 
combat survivability relative to fuel volatility 

A73-32670 

VOBTSX SHEETS 

Calculation of flows past wings without thickness 
in the presence of developing vortex sheets 

A73-33963 

Analysis of Eutta-Joukowsky condition in three 
dimensional flow with application to vortex 
sheet attachment to wing surface 

r NASA-TT-P-14910] N7 3-24319 

VOBTICSS 

Finite chord effects on vortex induced large 
aspect ratio wing loads, noting rolling moment 
magnitude overestimate from lifting line solution 

A73-31670 

Optimal grid arrangement in vortex lattice method 
of lifting surface aerodynamic analysis, 
comparing nunerical with kernel function results 
for simple wing planforms 

A73-31746 

Calculation of the characteristics of tail fins in 
the vortical field of a wing 

A73-32819 

A wake and an eddy in a rotating, radial-flow 
passage, I - Experimental observations, 

[ASHE PAPER 73-GT-571 A73-33512 

Structure and dynamics of horizontal roll vortices 
in planetary boundary layer 

N73-24341 

Design criteria for slender warped wings with 
unswept trailing edge with zero load along 
leading edge and near planar vortex sheet at 
trailing edge for design lift coefficient 
r AfiC-H/H-34061 N73-25008 

Ship model basin for simulating aircraft vortex wake 

r AD-7588931 N73-25291 

Afterburner instability vortex shedding model for 
air breathing turbo;^et combustion 
r AD-7588901 N73-25834 

VORTICITI 

Upstream attenuation and quasi-steady rotor lift 
fluctuations in asymmetric flows in axial 
compressors, 

FASHE PAPEB 73-GT-301 A73-33S01 


W 

HARES 

A wake and an eddy in a rotating, radial-flow 
passage. I - Experimental observations* 

FASBE PAPEB 73-GT-571 A73-33512 
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SUBJECT IBOEI 


NXHD TUBEEL tests 


VABIZBG SYSTSHS 

Survival and FUdht Equipaent Association, iDBual 
Synposium, 10th, Phoenix, Atiz. , October 2-5, 

1972, Proceedings. 

A73-32653 

Behavioral stress response related to passenger 
briefings and emergency varning systems on 
commercial airlines. 

A73-32660 

BAVE DBA6 

Evaluation of double integral equation for 
calculation of wave drag due to volume and 
aerodynamic lift of slender vinqs 
r ABC-B/H-3221 1 K73-25006 

Application of slender body theory for calculating 
minimum values of zero lift vave drag of slender 
vinqa vith unswept trailing edge 

r ARC-B/H-32223 N73-25007 

Design criteria for slender warped wings with 
unswept trailing edge vith zero load along 
leading edge and near planar vortex sheet at 
trailing edge for design lift coefficient 
rARC-fi/H-34061 S73-25008 

BAVEGUIDES 

Jerrite component for waveguide commutator used as 
microwave switching element and modulator, 
noting application in navigation instruments and 
avionics 

A73-30995 


WBAFOB SYSTEfiS 

Development and testing of ballute 

stabilizer/deceleratora for aircraft delivery of 
a 500-lb munition. 

flllA PAPEB 73-4B51 A73-31467 

EBD6BS 

Heasurement of pitching moment derivatives using 
free oscillation technique on two dimensional 
airfoils of double wedge section and single 
wedge section 

t ABC- E/M- 3234 1 N73-25025 

BBIOHT 1HA1YSI5 

Avionics systems simplification for cost, weight 
and space reduction, considering ease of 
maintenance, failure points reduction and flight 
director/autopilot computers and couplers 
elimination 

A73-33187 


iELDIHG 


Welding techniques for high strength superalloy 
turbine blades and vanes repair, discussing 
controlled preheating and cooling methods for 
crack prevention 

raSHB PAPBB 73-GT-44] A73-33505 

BIHD EFFECTS 

Critical study of the effects of gusts on an 
aircraft 


A73-32808 


Three bladod model rotor gust induced impulsive 
discrete noise characteristics prediction by 
point dipole and rotational noise theories for 
comparison with measurement 

A73-32917 


WmD HBASUBB8EIT 

Digital readout wind measurement and indicator 
system for data acquisition, processing and 
display in airports for aircraft wind 
information service 

A7 3-3 131 8 


ilBO TOHBEl APPABATOS 

Design and characteristics of test equipment for 
measuring longitudinal oscillatory aerodynamic 
derivatives in high speed wind tunnel 
r ABC-B/H-3260 I N73-25029 

BIBD SUHEEl HODBLS 

Theoretical and experimental study of a swept-back 
wing at low velocity over a wide range of angles 
of attack 

A73-32814 


Hind tunnel tests to determine effect of 

longitudinally oriented wing-mounted pods on 
aerodynamic characteristics of T/STOL transport 
model in cruise flight mode 

r NASA-TE-D-7199 1 N73-24C35 

Aerodynamic coefficients for calculating transport 
aircraft performance using wind tunnel and scale 


models 


1173-24046 


Bind tunnel tests to determine aerodynamic 
characteristics of delta wing space shuttle 
orbiter model at various angles of attack and 
sideslip ^ 

fNASA-TM-X-27481 B73-24O50 

Two dimensional unsteady separation and stall 
phenomena over airfoils oscillating in pitch 
with application to short takeoff aircraft 
r AD-7588991 H73-24080 

Hind tunnel tests to determine time- averaged 
aerodynamic forces on model of helicopter 
landing pad to be installed on top of lighthouse 
r KAR-SCr-R-106 1 N73-24269 

Modane-ivrieux transonic blowdown wind tunnel for 
two dimensional flow airfoil profile study 
r0NEfiA-NT-2C31 H73-24281 

Besonance tests of delta wing aircraft model to 
determine effect of stiffness changes of wing 
spars on frequencies and nodes of vibration 
r AEC-B/H-32681 H73-25031 

WIBD TUBHEL STABILITY TESTS 

Hind tunnel interference factors for high lift 


wings in closed wind tunnels 

N7 3-24996 

Hind tunnel tests to determine directional and 
longitudinal stability of Javelin aircraft model 
at transonic speeds 

t ABC-B/a-34031 N73-25012 

Hind tunnel stability tests to determine static 
longitudinal and lateral characteristics of 
full-scale model of light, single engine, high 
wing aircraft 

r NASA-TN-D-7149 ] K73-25068 

Effects of free stream velocity and incidence 

angle on aerodynamic and acoustic performance of 
translating ceaterbody choked flow inlet 
rHASA-TH-X-27731 H73-25829 

HIKD TDtiHBL TESTS 

A parachute snatch force theory incorporating line 
disengagenent impulses. 

fAIAA PAPBB 73-464] A73-31450 

A 14.2-ft-Do variable-porosity conical ribbon 
chute for supersonic application, 

TAIAA PAPEB 73-472] A73-31456 

Drag and stability characteristics of high-speed 
parachutes in the transonic range. 
fAIAA PAPEB 73-473] A73-31457 

Parachute gore shape and flow visualization during 
transient and steady-state conditions. 
fAIAA PAPEB 73-474] A73-31458 

Hind tunnel simulation of let exhaust in low speed 
testing of Franco-German Alpha-Jet trainer and 
fire support aircraft 

A73-32802 


Hind tunnel gust simulation for STOL aircraft 

behavior during low velocity flight in tnrbulent 
atmosphere near ground 

A73-32813 


Theoretical and experimental study of a swept-back 
wing at low velocity over a wide range of angles 
of attack 

A73-32814 

Aspects of investigating STOL noise using 
large-scale wind-tunnel models. 

A73-33170 

Lift and measurements in an aerofoil in unsteady 
flow. 

fASME PAPEB 73-GT-41] A73-33503 

Bind tunnel tests to determine effects of leading 
edge modifications on flow and forces on 
un tapered wing with 50 degree leading edge sweep 
and Mach numbers from 0.60 to 1.20 
rABC-H/M-3270] N73-24003 

Hind tunnel tests to determine aerodynamic 

characteristics of model of sweptback wing with 
warp distribution to produce constant spanwise 
coefficient of lift 

r ABC-R/B-33e5] M7 3-24007 

Kind tunnel tests to determine effect of 

longitudinally oriented wing-mounted pods on 
aerodynamic characteristics of v/STOL transport 
model in cruise flight node 

f NASA-TH-D-7199] N73-24035 

Hind tunnel tests to determine aerodynamic 
characteristics of delta wing space shuttle 
orbiter model at various angles of attack and 
sideslip 

TNASA-TM- 1-2748] N73-24058 
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BZBD SUSHSLS 


SUBJECT IBDBI 


Bind tunnel tests to deternine pressure 

distributions for four percent thlcX, circular 
biconvex airfoil at transonic speeds 
rABC-B/B-31801 W73-25002 

Bind tunnel tests at Bach 2*0 to determine 
aerodynamic characteristics of cambered and 
uncaabered qothic wings 

f AfiC-U/B-32in N73- 25003 

Bind tunnel tests to determine effect of 

interference on performance of full span let 
flap mounted on trailing edge of high aspect 
ratio unswept wing 

raHC-R/B-32191 N73-25005 

Supersonic wind tunnel tests to measure overall 
noraal and side forces# rolling* pitching* and 
yawing moiaents on canard aircraft 

r ABC-R/H-32261 N73-25011 

Bind tunnel tests to determine subsonic 

derivatives for oscillating H-wing planform 
[ ARC-B/H-321 4 1 N73-25022 

Bind tunnel tests to determine aerodynamic 
characteristics of vectored thrust V/STOL 
fighter aircraft In transition speed range 
rNASl-TH-D-71911 N73-25047 

Flight test measure uents cf control surface binge 
uonents on 1-24 lifting body correlation with 
wind tunnel data 

rKASfi-TH-X-2ai6] S73-25049 

Bind tunnel tests to determine pressure 
^ distribution on two dimensional airfoil with 
pylon mounted stores at subsonic speeds using 
P-4 aircraft model 

fAI>-7595821 H73-25053 

Full scale hover test of 25-foot tilt rotor 

r.NASA-CR-114626] H73-25070 

Bind tunnel tests to determine inflation 

characteristics of solid* flat* circular model 
parachutes at subsonic speed and various 
geometric configurations 

r AD-7592091 S73-25087 

BIHO IDHHBLS 

Inlet system design procedures and wind tunnel 
facility modifications allowing for verification 
on large scale models at Bach 4*5 

473-31743 

BIRD BBLOCITY 

A numerical integration method for the 
determination of flutter speeds^ 

A73-32163 

VIHG FLAPS 

Boise tests on large scale model of erternally 
blown flap lift augmentation system using mixer 
nozzle 

rNASA-lH-D-7236] K73-24059 

BUG L0ADZ8G 

Finite chord effects on vortex induced large 
aspect ratio wing loads* noting rolling moment 
magnitude overestimate from lifting line solution 
^ ^ A73-31670 

Effect of gust loads on wing and T-tail 

airworthiness requirements for short haul aircraft 
rPOK-K661 K73-25058 

VIBG OSCllIlTIOBS 

Unsteady separated free let flow of an ideal fluid 
past a wing 

. . . . A73-31155 

An approximate method for the calculation of the 
velocities induced by a wing oscillating in 
subsonic flow 

^ ^ A73-31905 

Bind tunnel tests to determine subsonic 

derivatives for oscillating H-wlnq planform 
|;A0C-R/H-32141 N73-25022 

Development of numerical procedures for 

detsrmiDinq velocity potential on triangular 
wing oscillating harmonically in supersonic flow 
r AEC-H/fl-32291 W73-25023 

Design and characteristics of test eguipnent for 
measuring longitudinal oscillatory aerodynamic 
derivatives in high speed wind tunnel 
rAHC-R/H-3260] H73-25029 

BIBG PIAHPOBBS 

Optimal grid arrangement in vortex lattice method 
of lifting surface aerodynamic analysis, 
comparing numerical with kernel function results 
for simple wing planforas 

A73-31746 


German monograph - The flow around wings of 
arbitrary planform in the case of supersonic 
flow - A computational method. 

473-32581 

Three dimensional turbulent boundary layer of 
yawed wing suction surface in uniform flow* 
examining cross flow profile* velocity 
distribution and weighting functions 
, , . ^ A73-33267 

Analysis of pressure distribution and surface flow 
on half models of wings with curved tips and 60 
degree sweepback 

r ARC-R/M-3244 1 N73-24001 

Bind tunnel tests to determine effects of leading 
edge modifications on flow and forces on 
untapered wing with 50 degree leading edge sweep 
and Mach numbers from 0.60 to 1.20 
rARC-B/H-32701 H7 3-24003 

Analysis of flow pattern on tapered* swepthack 
wing at Mach numbers between 0.6 and 1,6 and 12 
degree angle of incidence 

[ ARC-R/M-3271 ] N73-24004 

Measurements of roll damping derivative of three 
wing planforms using free light roll balance 
techftigue for Mach numbers from 0,7 to 1,4 
rABC-R/M-3274} B73-24005 

Bind tunnel tests to determine aerodynamic 

characteristics of aodel of sweptback wing with 
warp distribution to produce constant spanwise 
coefficient of lift 

r ABC-R/M-3385 ] N73-24007 

Analysis of flow development over plane* half-wing 
with cropped-delta planform using surface 
pressure distributions and oil flow patterns 
with variations in incidence and Mach number 
r ARC-R/M-3286 1 N73-24008 

Bind tunnel tests at Mach 2,0 to determine 
aerodynamic characteristics of cambered and 
uncambered gothic wings 

r ABC-B/H-321 1 1 H73-25003 

Development of formulas for calculating gradients 
and ordinates of camber surfaces of sweptback 
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processing system. 

A73-32485 
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STHA8G, I* J« 

Concorde operations. 

A73-33182 

S7BZHGEB, F* 5* 

The simulator as a tool for avionics research, 

A73-33206 

STBT6I8, ID, F« 
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[ASHE PAPER 73-GT-431 A73-33504 
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A model for studying the effects of injectinq 

contaminants into the stratosphere and mesosphere. 
(AIAA PAPEB 73-5391 A73-33569 

HIEBE« H. 

Model to make Army decisions. 

A73-33653 

W1G61SS, D. A. 

Fl 7 -by-«ire servo is quad-redundant, 

’ A73-330 30 

■ItCOCK, T, ‘ 

Flight simulation in helicopter and v/STOL research. 

A73-33211 

BILIIABS, E. A. 

Titanian castings for European aerospace. 

A73-33071 

BILIIAHSp J. 

Aircraft performance: Prediction methods and 

optini 2 ation 

r AGARD-LS-56 ] K73-24042 

Airfield performance prediction methods for 
transport and combat aircraft 

B73-24044 

BI1L1AH5» J. B. F. 
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